{ 


coating users agree... 


YOU 
MORE MILS 
PER GALLON WITH AMERCOAT 


higher solids content gives you thicker, heavier coating—more mils for every gallon applied. 


THIS MEANS YOU SAVE MONEY TWO addition more mil thickness per gallon, you get 


lated specifically for maximum chemical resistance and 


Lower Material Cost. You save material because 
takes fewer coats AMERCOAT build the re- severe weathering conditions. major industries 
quired film thickness. from coast coast chemical, petroleum, pulp and 

Lower Labor Cost. You save labor because fewer food, and many others maintenance engineers 

coats mean fewer man hours for application—less down for low cost, long lasting 
time, tion for all types steel concrete structures. 


Write today for 
the AMERCOAT 
Technical Bulletin 
which gives 

complete 
description 

the coating’s 
chemical and 
physical properties. 


Amercoat pioneered the development 
protective coatings especially designed 
for severe corrosion problems. Today 
the only organization that offers you... 
complete line corrosion resistant 
coatings...nationwide distribution... 
trained technical men give you 
on-the-job assistance throughout the 
United States and Canada. 


CORPORATION 


Dept. G, 
4809 Firestone 
South Gate, California 


CHICAGO, ILL. KENILWORTH, N. J. JACKSONVILLE, FLA. HOUSTON, TEX. 
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PUT END 
CORROSION 
PROBLEMS 


the book calls for gasket that 


resistant acids, alkalies, oils and greases 
light-weight, strong, resilient 
non-toxic, non-contaminating 


safe for use with food products 


write TYGON into your 


Here’s gasketing material that ranks tops corrosion- 
resistance, durability, and sealing characteristics. 


material you can count when sure, safe seals are 
needed. 


TYGON available the form press polished sheets 
from which you can click out hand cut your own 
gaskets; tubing for quick source grommets 
washers; molded form exact specifications. 


Plastics and Synthetics Division Write for Bulletin request. 
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YOU BEAT DOW MAGNESIUM ANODES 
FOR DEPENDABLE CORROSION CONTROL 


Forget about cathodic 
protection repair bills 
install high purity 

anodes and labor- 


saving ribbon anodes 


Once installed, Dow magnesium anodes will never let you down. 
Throughout their entire life span they never stop providing depend- 
able, low-cost corrosion control. 


When you standardize magnesium anodes you can forget about 
power failures and costly repair bills caused storms, rodent 
attack power leads, and dried-out ground beds. Magnesium 
anodes provide their own current for continuous cathodic protection. 


And now the cost cathodic protection sharply reduced, thanks 
the new high purity Dow cast anodes. These new anodes last 
far longer and give you more ampere hours protection. 


Whether underground marine; whether you require only “hot 
protection over-all coverage, you will find there’s Dow 
magnesium anode designed solve your particular corrosion 
problem. For the complete story write THE DOW CHEMICAL COMPANY, 
Midland, Mich., 312K—2 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia CATHODIC PROTECTION SERVICE, Houston, Texas ELECTRU-RUSTPROOFING CORP., Belle- 
ville, ROYSTON LABORATORIES, INC., Blawnox, Penna. STUART STEEL PROTECTION CORP., Kenilworth, THE VANODE Pasadena, 
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devoted entirely to 


CORROSION 


research and control 


Published Monthly its official journal, the National Association Corrosion 
Engineers, Inc., at Houston, Texas, U. S. A., as a permanent record of progress 
in corrosion control, 


October, 1954 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Van- 
couver 10, B. C 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 


FRANK W. HEWES, Chair- 
man; Canadian Protective 
Coating Ltd., 9336 - 91st 
Street, Edmonton, Alberta, 
Canada, 

G. L. SPACKMAN, Vice Chair- 
man; Imperial Pipe Line Co., 
Ltd., 315 Alexandra St., Ed- 
monton, Alberta, Canada. 

E. HOCHHAUSEN, Secretary; 
6539 - 111 St., Edmonton, Al- 
berta, Canada. 

R. B. SKINNER, Treasurer; 
Canadian Equipment Sales & 
Service Co., 7310 - 99th St., 
Edmonton, Alberta, Canada. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd.. 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada, 


Montreal Section 


H. A. HENCHER, Chairman; 
H. L. Blachford Limited, 997 
Aqueduct Street, Montreal, 
Quebec, Canada. 

A. W. MORGAN, Vice Chair- 
man; The G. R. Locker Com- 
pany, 874 Beaumont Avenue, 
Montreal, Quebec, Canada. 

E. P. HERSEY, Secretary- 
Treasurer; Hersey Labora- 
tories, 128 Elmslie Avenue, 
Ville LaSalle, Quebec, Can- 
ada, 


Toronto Section 


T. R. B. WATSON, Chairman: 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R, J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & -Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada, 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 
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NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E. WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 

R. I. LINDBERG, Chairman; 
Sinclair Research Labora- 
tories, Inc., 400 E. Sibley 
Blvd., Harvey, Ill. 

R. W. FLOURNOY, Vice- 
Chairman; Corn Products 
Refining Company, Chemical 
Division, 63rd & Archer Ave., 
Argo, IIl. 

R. S. WISE, Secretary; Na- 
tional Aluminate Corp., 6216 
West 66th Place, Chicago 38, 
Til. 

R. B. JANOTA, Treasurer; 
Swift & Company, Research 
Laboratories, Chicago 9, 


Cleveland Section 

T S. HOWALD, Chairman; 
Chase Brass & Copper Co., 
2131. B.. 260th Bt, 
Euclid 17, Ohio. 

R. C. WEAST, Vice-Chairman; 
Case Institute of Technology, 
10900 Euclid Ave., Cleveland 
6, Ohio. 

L. H. SCHWALM, Secretary- 
Treasurer; Ohio Bell Tele- 
phone Company, 820 Supe- 
rior Ave. N. W., Cleveland 
13, Ohio. 


Detroit Section 

E. V. IVANSO, Chairman; 
Detroit Testing Laboratory, 
554 Bagley Avenue, Detroit 
26, Michigan. 

NORMAN A. KERSTEIN, 
Vice-Chairman; 16817 Rob- 
son, Detroit 35, Michigan, 
(Detroit Edison Co.) 

DAVID L. HILL, Treasurer; 
Timken Div., Rockwell 
Spring & Axle Co., 100-400 
Clark Avenue, Detroit, Mich- 
igan. 

R. P. MARSHALL, Secretary; 
Saran Protective Coatings, 
2415 Burdette Avenue, Fern- 
dale (Detroit) 20, Michigan. 


Eastern Wisconsin 
Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 

ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy. Wisconsin. 

HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Louis Section 

WILLIAM J. RIES, Chairman; 
Tretolite Company, St. Louis 
19, Missouri. 

ROBERT D. SANFORD, Vice- 
Chairman; Nooter Corpora- 
tion, 1400 South Second 
Street, St. Louis 4, Missouri. 

GEORGE T. SHUTT, Secre- 
tary; Shutt Process Equip- 
ment Company, 815 Glen- 
dower Drive, Kirkwood 22, 
Missouri. 


Kansas City Section 

L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

J. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 


Section 

WALTER LUCE, Chairman; 
The Duriron Company, Inc., 
Box 1019, Dayton 1, Ohio. 

ALFRED D. JENSS, Vice- 
Chairman; Ampco Metal, 
Inc., Roselawn Center Bldg., 
Reading & Section Roads, 
Cincinnati 87, Ohio. 

L. M. LEDERER, Secretary; 
Inner-Tank Lining Corp., 
1097 Wade Street, Cincin- 
nati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Com- 
pany, General Engineering 
Department, P. O. Box 960, 
Cincinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., 
Baltimore 31, Md. 


KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 


EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 
ALLEN L. ALEXANDER, 
Chairman; 1716 Oakcrest 
Drive, Alexandria, Va. 
JOHN F. OLIVEIRA, Vice- 
Chairman; Bethlehem Steel 
Company, Shipbuilding Divi- 
sion, Bethlehem Sparrows 
Point Shipyard, Sparrows 
Point 19, Maryland. 
LUTHER O. YOUNG, Secre- 
tary-Treasurer; The Davison 
Chemical Corp., Curtis Bay, 
Baltimore 26, Maryland. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
ter, 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 

NELSON B. CARTER, Secre- 
tary-Treasurer; Eastman 
Kodak Co., Kodak Park 
Wks., Bldg. 23, Rochester, 


Greater Boston Section 

J. DWIGHT BIRD, Chairman; 
The Dampney Company, 
1243 River, Hyde Park, Bos- 
ton 36, Mass. 

MURRAY M. JACOBSON, 
Vice-Chairman; Watertown 
Arsenal Laboratory, Water- 
town 72, Mass. 

EDWARD C. RUE, Secretary- 
Treasurer; Boston Edison 
Company, 182 Tremont 
Street, Boston 12, Mass. 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273, Charleston, W. Va. 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorkle Ave., 
South Charleston, W. Va. 
GEORGE W. KLOHR, Secre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. 
CONRAD L. WIEGERS, Treas- 
urer; Allied Services, Inc., 
Spring & Bullitt Sts, 
Charleston, W. Va. 


Lehigh Valley Section 

EARL A. ERICH, Chairman; 
Atlas Mineral Products Com- 
pany, Mertztown, Pa. 


J. BYRON GODSHALL, Vice- 
Chairman; Ingersoll-Rand 
Company, 309 N. 10th Street, 
Easton, Pa. 


SEYMOUR C. FRYE, Secre- 
tary-Treasurer; Bethlehem 
Steel Company, Bethlehem, 
Pa. 


Metropolitan New 
York Section 

MORTON BERMANN, Chair- 
man; Brooklyn Union Gas 
Company, Greenpoint Works, 
Maspeth & Varick Avenues, 
Brooklyn 11, New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-Proofing 
Corp., Box 178, Newark 1 
New Jersey. 


R. H. LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box 222, Linden, 
New Jersey. 
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Niagara Frontier Section 


WILLIAM R. WARDROP, 
Chairman, Metal-Cladding 
Inc., 128 Lakeview Avenue, 
Buffalo 1, N. Y. 

DR. WADE WOLF, Vice 
Chairman, 59 Blacknon 
Road, Grand Island, N. Y. 

J. M. FOUTS,  Secretary- 
Treasurer; New York Tele- 

--> phone Co., 63 E. Delavan 
Ave., Buffalo 8, N. Y. 


Philadelphia Section 

H,. H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Inc., 
Paulsboro, N. J. 

J. 8S. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

Ss. F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

WAYNE W. BINGER, Chair- 
man; Aluminum Company 
of America, Box 772, New 
Kensington, Pa. 

WILLIAM G. RENSHAW, 
Vice-Chairman; Allegheny 
Ludlum Steel Co., Bracken- 
ridge, Pa. 

L. G. ROYSTON, Secretary; 
toyston Laboratories, Inc., 
Blawknox, Pa. 

WALLACE P. CATHCART, 
Treasurer; Tank Linings, 
Inc.. 246 Washington Rd., 
Pittsburgh 16, Pa. 


Schenectady-Albany-Troy 
Section 

E. L. SIMONS, Vice-Chair- 
man; General Electric Co., 
Research Lab., Box 1088, 
Schenectady, N. Y. 

G. S. COOK, Secretary-Treas- 
urer; General Electric Co., 
Chemistry Dept., 15 Glen 
Avenue, Scotia, N. Y. 


Southern New England 
Section 

A, W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman; 
Scoville Mfg. Company, 99 
Mill Street, Waterbury, Con- 
necticut. 

L. M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
& Moore, Inc., 250 E. Main 
St., Stratford, Connecticut. 


SOUTHEAST REGION 


E. P. TAIT, Director; Alloy 
Steel Products Co., Candler 
Bldg., Atlanta, Ga. 

H. C. VAN NOUHUYS, Chair- 
man; Southeastern Pipe Line 
Co, Box 1737, Atlanta, 
Georgia. 


J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 

E. D. VINES, Sec.-Treas., 
Marine Specialty Co., 6-12 
Southwater St., Mobile, Ala. 


Atlanta Section 

RAYMOND F. TRAPP, Chair- 
man, Midwestern Pipeline 
Products Co., 5005 Peachtree 
Road, Chamblee, Georgia. 


GEORGE M. JEFFARES, 
Vice - Chairman, Plantation 
Pipe Line Co., Box 1743, At- 
lanta, Georgia. 

DOUGLASS T. ROSSELLE, 
Secretary - Treasurer, South- 
ern Bell Telephone & Tele- 
graph Co., Hurt Building, 
Atlanta, Georgia. 
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East Tennessee Section 


ANTON deS. BRASUNAS, 
Chairman, University of 
Tennessee, Department of 
Chemical Engineering, Knox- 
ville, Tennessee. 

CHARLES F. FISHER, JR., 
Vice - Chairman, 701 Long- 
view Road, Apt. J, Knox- 
ville, Tennessee. 

JAMES L. ENGLISH, Secre- 
tary-Treasurer, 223 Virginia 
Road, Oak Ridge, Tennessee. 


Jacksonville 
Section 


CHARLES CHAPMAN, Chair- 
man, Virginia-Carolina 
Chemical Corporation, Phos- 
phate Mining Department, 
Nichols, Florida. 

H. E. ALEXANDER, Vice- 
Chairman, Dozier & Gay 
Paint Company, P. O. Box 
3176, Station F., Jackson- 
ville, Florida. 

T. W. BOSTWICK, Secretary- 
Treasurer, City of Jackson- 
ville, Plants Efficiency De- 
partment, Utilities Building, 
34 South Laura Street, Jack- 
sonville, Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 


J. S. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 


NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


Ohio Valley Section 
TEMPORARY 


LEWIS P. AKER, Chairman; 
Louisville Gas & Electric 
Company, 313 W. Chestnut 
Street, Louisville 2, Ky. 

CHARLES MADDUX, Vice- 
Chairman; Southern Bell 
Telephone & Telegraph 
Company, P. O. Box 538, 
Louisville, Ky. 

RICHARD F. HAFER, Secre- 
tary; Reynolds Metals Com- 
pany, 2500 S. 3rd Street, 
Louisville, Ky. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 


H. L. BILHARTZ, Chairman, 
Production Profits, Inc., 2406 
North Fitzhugh Avenue, Dal- 
las. 

E. C. GRECO, Vice Chairman; 
United Gas Corp., 

Box 1407, Shreveport, La. 

JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas. 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; Briner 
Paint Mfg. Co., Inc., 3713 
Agnes St., Corpus Christi, 
Texas, 


Alamo Section 
(Temporary Officers) 


W. W. ELLEY, Chairman; 
Southwestern Bell Telephone 
Company, 302 Dakota Street, 
San Antonio, Texas 

C. W. TIPPS, Secretary; City 


Public Service Board, Box 
1771, San Antonio 6, Texas 


Central Oklahoma Section 


Cc. H. KOPP, Chairman; Pep- 
pers Refining Co., Box 1713, 
Oklahoma City, Okla, 


CLYVE Cc. ALLEN, Vice- 
Chairman; Anderson -Prich- 
ard Oil Corp., Liberty Bank 
Bldg., Oklahoma City, Okla. 

LOYD GOODSON, Secretary- 
Treasurer; Oklahoma Nat- 
ural Gas Co., 213 N. Broad- 
way, Shawnee, Okla. 


DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 
Skirvin Tower, Oklahoma 
City, Okla. 


Corpus Christi Section 


JOHN P. WESTERVELT, 
Chairman, Pontiac Pipe Line 
& Export Company, Box 
1581, Corpus Christi, Texas. 


RAYMOND H. PFREHM, 
Vice-Chairman, Humble Pipe 
Line Company, Box 1051, 
Corpus Christi, Texas. 


PAUL LAUDADIO, Secretary- 
Treasurer, Briner Paint Mfg. 
Co., 3713 Agnes Street, Cor- 
pus Christi, Texas. 


FRED W. HODSON, Trustee, 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, 
Corpus Christi, Texas. 


Houston Section 


J. A. CALDWELL, Chairman, 
Humble Oil & Refining Com- 
pany, Box 2180, Houston 1, 
Texas. 


ALVAN E. RICHEY, Vice- 
Chairman, Cathodic Protec- 
tion Service, P. O. Box 6387, 
Houston, Texas. 


GEORGE D. HALL, Secretary- 
Treasurer, Thornhill - Craver 
Co., Inc., P. O. Box 1184, 
Houston, Texas. 


L. G. SHARPE, Trustee, 2202 
Munger Street, Houston 23, 
Texas. 


New Orleans-Baton 
Rouge Section 


FRANK S. BIRD, Chairman; 
The California Company, 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, La. 


J. R. MATHERNE, Vice-Chair- 
man; Southern Bell Tele- 
phone & Telegraph Co., 
Communication Building, 
1215 Prytania Street, New 
Orleans 13, La. 


CLIFFORD L. BARR, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 271, 
Donaldsonville, La. 


HENRY ALLEN, Trustee; 
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contact the nearest Haynes Stellite Company Thick 
office listed below. dime: 
pipe 
casing 
size 
Haynes Stellite Company 

Union Carbide and Carbon Corporation Speci 
Nickel-base, corrosion-resistant alloys available 
sheet, plate, bar stock, welding rod, welded tubing and General Offices Kokomo, Indiana 

pipe, cast pipe and pipe fittings, sand and precision- 
investment castings. Los Angeles—New Francisco—Tulsa FREE 
help 


“Hastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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New TYPE WmSEAL 
CASING BUSHING 
Thick, tough synthetic rubber ring 
anchored plastic-covered, aircraft- 
clamps. Makes water-tight, 
short-proof seal end casing. 


New TYPE “BT” CONCENTRIC- 
SUPPORT INSULATOR 
Completely insulated steel band 
with only one joint 
wide for installation. Hard rubber 


skids support pipe center 


ing. Assembly clamped 
covered aircraft cables. 


New CENTERING 
CRADLE 
massive Con- 
centric-Support Insulator. 
Simply slide Cradle 
casing end carry 
weight pipe and back- 
fill. Replaces Insulator 


New STYLE 
Similar “BT” Insulator 
except with steel skids 
throughout. Excellent for 
soft coatings but does 
NOT center 
casing. 


end casing. 


STYLE THINSULATOR 
Thick, synthetic rubber ring Thin Insulator with rubber- 
grip the lined steel band for 10” and 
pipe when hammered into smaller pipe casing only 


casing. Ideal for pipe 
skids bottom only where 
joint bolted. 


New DO-NUT BUSHING 


Specific features devices illustrated 
this page are covered Patents 
Patents Pending. 


help insure correct installations. 


Representatives Houston Baton Rouge Pittsburgh Kenilworth, Amarillo Casper Provo, Utah Los Angeles 
Oakland Edmonton Calgary Toronto Buenos Aires Durban, Natal, South Africa 


SPECIAL FOR DISTRIBUTION AND GATHERING LINES 
q L L LL LL 4 L 


Johns-Manville 


gives lasting protection 
against pipeline corrosion! 


JOB AFTER JOB, Johns-Manville Trantex Tape con- 


trolling extending the service life 


Dielectric Strength 
per mil thickness, 


gas and oil pipelines. Approx. 1,000 1,000 
Trantex durable plastic tape that sticks contact— greater than 100,000 100,000 
specially developed hand-operated machines. Many users have oz. per inch width 
found that field-applied Trantex Tape speeds coating applica- 
tions lowers construction costs both large diameter 250% 300% 


“Trantex” is a black polyvinyl tape. It is available in 
two thicknesses— 

*V-10 is a 10 mil tape for average conditions, and 

mil thickness for use where more 

rugged coating specified, such repair enamel 

coatings. 


transmission lines and gas systems. 


Trantex Tape development Johns-Manville—a pio- 
neer the manufacture Asbestos Pipeline Felts. For further 
information about Trantex Tape, write for copy PP-26A, 
Johns-Manville, Box 60, New York 16, 


PROTECTS PIPELINES AGAINST CORROSION 
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Approximately 500 Gate Valves similar these 
cast 2.50/3.00% nickel steel for -150°F. service 
were recently shipped large chemical company 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 


Ranging from 20” sizes the 150, 300, 600 
and 900 Ib. series, and made ASA B16 5-1953 
specifications, this order required the melting 
500,000 Ibs. steel. 


Carbon steels and many alloy steels become brittle 
low temperatures. 


The addition nickel, however, increases resistance 
steel sub-zero embrittlement. That’s why Chapman 
Valve Manufacturing Company regularly uses nickel 
steel for valves intended for low temperature service. 


Chapman produced the group valves, shown above, 
carbon 2.50/3.00% nickel adequate 
toughness under operating temperatures -150°F. 


Tests seven heats this steel provided the follow- 
ing average mechanical properties, after double nor- 
malizing and tempering: 


Tensile Strength, 80,900 
Yield Strength, 48,600 


1954 


Why these valves stay 


THE INTERNATIONAL NICKEL COMPANY, INC. 


xiii 


Reduction Area 52.7 
Charpy Impact, (Keyhole) 


This exemplifies the way ample toughness for sub- 
zero service well strength and toughness 
normal assured using suitable 
nickel steels. 


Whatever the temperatures your operations, con- 
sult the use nickel alloy steels, nickel alloy 
irons other alloys containing nickel your equip- 
ment. Send details your problems for our 
write today. 


WALL STREET 


NEW YORK N.Y. 


q 


LINED WITH VYFLEX L-10* 


TANKS WIN 
EVERY BATTLE 
AGAINST 
CORROSION 


Corrosion costs kept pyramiding the 
Globe Steel Tubes Co., Milwaukee, Wis- 
consin. temperatures 80° 90°, 
solutions 20% nitric acid-hydrofluoric 
acid quickly ruined each type costly 
lining tried the 47-foot “pickling tank.” 
After exhaustive tests every available 
material, Globe engineers finally hit upon 
L-10* made from Exon 900 series 
resins. This durable vinyl lining ended their 
corrosion problem. Installation was quick, 
‘simple and less costly than the linings 
previously used. Subsequent maintenance 
and have been eliminated! 


Corrosive chromic acid plating solutions 
destroyed in 6 months protective surface applied 
at the Tripp Plating Co., Buffalo. At 150° 
Operating temperature, the acid has yet to affect 
tanks since they were lined with Vyflex L-10*. 


tastallation by Metal Cladding Inc., Buffalo, N.Y. 


*Vyflex L-10, made from 
EXON 900 series resins is a 

° product of Kaykor Industries, Inc. 
Division of Kaye-Tex Mfg. Corp. 
Yardville, New Jersey, 


Firestone 


NOTE: Firestone supplies the resin only, does not manufacture the end product. 


Standard 4200 G.P.H. chrome plating solution Hoffmann-LaRoche Plant Nutley, 


filter with Vyflex L-10* linings, made by Vyfiex L-10’s* versatility permitted on the spot 
Industrial Filter Pump Mfg. Co., Chicago. relining, without dismantling the huge 

This leading filter manufacturer 6’ x 6’ x 10’ bleach tanks. Thus, installation costs 
selected Vyfiex L-10* linings part and time were greatly reduced. 


the original construction for this unit. 
Installation by La Favorite Linings, Inc., Hawthorne, N.J. 


The simple fact is: you can stop corrosion. The tank liners shown above 
are based only one the many Exon resins developed Firestone 
engineers answer corrosion problems. 
Exon polyvinyl chloride resins are the bases for wide variety cor- 
rosion controlling materials. the form lightweight structural rigids, 
linings coatings, these versatile P.V.C. materials have wide 
properties, providing the answer your specific corrosion problem. 
For details that will interest you particular, call write: 
Chemical Sales Division 


FIRESTONE PLASTICS COMPANY, DEPT. 27D, POTTSTOWN, PENNSYLVANIA 
A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 


COAL 


said people don’t like 


get all for pretty colors. Sky blue pink may bea 
smash hit the walls bathroom slick convertible sports car. 
But, you’re trying save your plant and equipment from industrial 
corrosion, you’d better pick protective coating with work-horse color. 
recent survey shows that plant maintenance people along with 
that. They pick black one the two most popular industrial coating 
colors. Why? 


fade with other colors 
doesn’t need cleaning creates glare 
And remember this: The black color Pitt Chem Tar Base Coatings 
tells you they’re made one the most impervious and durable all 
protective materials—coal tar pitch. For long-lasting, economical pro- 
tection against most mineral acids, alkalis, corrosive vapors and moisture, 
Pitt Chem coatings withstand years there’s finer protective material the market today. you have 
exposure wide variety atmos- corrosion problem, write call Pitt Chem Coating Specialist today. 
pheric and chemical conditions. He’ll gladly make recommendations without cost obligation. 
PITT CHEM 101—For Severest Conditions 
PITT CHEM 103—General Purpose Coating 
PITT CHEM 104—Potable Water Service 
PITT CHEM 105 AQUATAR—A Water Dispersion 


PITT CHEM 106 TARMASTIC—Sealing Mastic 
PITT CHEM 107 PACHKOTE—Specialty Coating 
PITT CHEM 110—Coating Sealer 


q COAL CHEMICALS « AGRICULTURAL CHEMICALS « FINE CHEMICALS ¢ PROTECTIVE COATINGS « PLASTICIZERS »* ACTIVATED CARBON « COKE « CEMENT « PIG IRON 
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ASSOCIATION 
ENGINEERS 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
and corporations. 


incorporated association without capital stock, chartered under 
the laws Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1954-55 


Emeryville, California 


St. Louis, Missouri 
Houston, Texas 


1061 Building, Houston Texas 


Directors 
President 
Shell Development Co., Emeryville, California 
Vice-President 
Monsanto Chemical Co., St. Louis, Missouri 
Treasurer 


Humble Company, Houston, Texas 


Past President 


Gulf Oil Corporation, Houston, Texas 


Representing Active Membership 


The International Nickel Inc., 
New York, 


Koppers Company, Inc., Verona, Pa. 

ROBERT BULLOCK...... 1953-56 
Interstate Oil Pipe Line Co., Shreveport, La. 


University Texas, Austin 


Representing Corporate Membership 


American Locomotive Company, Houston, Texas 

Mountain Fuel Supply Co., Salt Lake City, Utah 

Crane Company, Chicago, Illinois 

Aluminium Laboratories, Ltd., Kingston, Ontario 


United States Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. ‘of America, Baltimore, Md. 


WALTER (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


DERK (South Central) 1953-56 
Shell Oil Company, Houston, Texas 


International Nickel Co, Canada, Toronto 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 
BALDWIN, Chairman Regional Management 


Committee 
Johns-Manville Sales Corp., New York, 


NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 
HOXENG, Chairman Publication Committee 
United States Steel Corp., Pittsburgh, Pa. 
SCHMIDT, Chairman Technical Practices 


Committee 


The Dow Chemical Company, Midland, Mich. 
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Topic the Month 


Installing 

Large Diameter Products 
Pipe Line Through 
Heavily Industrialized Area 


TANDARD OIL COMPANY (Indiana) has re- 

cently built products pipe line through area 
congested industrial plants, surface and water 
transportation and distribution systems many 
utilities northwest Indiana. The new pipe line 
transports petroleum products from Standard’s Whit- 
ing, Ind., refinery River Rouge, Mich. The design 
and construction the first miles presented spe- 
cial problems Standard’s engineers. This article 
discusses briefly the variety problems 
approach their solution, with particular emphasis 
external coatings and protection. 

not always possible avoid congested areas 
with cross country pipe lines. this case, Standard’s 
Whiting-River Rouge Pipe Line was laid through 
two very congested areas near Chicago and Detroit 
and through one moderately congested section near 
South Bend, Ind. 

The pipe line originated company property 
the heart Standard’s Whiting refinery the edge 
Lake Michigan Whiting and East Chicago, Ind. 
The route passed through tank farm, under rail- 
road classification yard, skirted storage yard for 
petroleum coke, was lowered under partly stag- 
nant navigable ship channel, past scrap iron sal- 
vage yard and concrete plant the first two miles 
right-of-way. 

From here on, the line was, most cases, con- 
structed parallel railroad rights-of-way through 
developed and undeveloped industrial land. The 
route paralleled and intersected many existing pipe 
lines, utilities, signal systems and other facilities 
Whose prior rights and individual corrosion preven- 
tion measures had preserved. The water table 
Was close ground surface most this section. 


“Superintendent of Product Movement, Products Pipe Line Department, 
Standard Oil Co, (Indiana), Chicago. 
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Association Individuals and Organizations Concerned with Corrosion 
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Houston Texas 


No. 


Abstract 


Details protection from exterior corrosion 
large diameter products pipe line through heavily 
industrialized areas are given. Because stray cur- 
rents, limited space available for the installation and 
because the line had deeply buried was con- 
sidered advisable coat and wrap the line very 
carefully and encase concrete coating poured 
around the pipe the ditch. 

Coating and wrapping specifications and details 
concerning underwater crossing are given. 


This factor, together with requirement for con- 
struction extra depth throughout most the line, 
necessitated extensive dewatering, ditch shoring and 
hand-labor. 


Working Space Minimum 

Developed industrial property was difficult 
cross because working room was nearly always 
bare minimum. Undeveloped industrial property 
caused almost equal concern because the unknown 
hazards which the line might later exposed 
result future developments, The final composite 
coating design was determined the following 


tactors: 


Sandy marginal lake shore with relatively high 
water table and containing variety industrial 
wastes from various plant operations. 


Figure 1—Prefabricated pipe line crossing the Ship Canal, East 

Chicago, Ind., about submerged place. Temporary spreader 

beam and suspension structure was disconnected divers after place- 
ment. 


| 
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underwater crossing navigable channel 
containing some waste materials, where there was 
possibility damage the line from ships’ 
anchors. 


Heavy exposure mechanical damage from 
ture construction transportation systems, in- 
dustrial plants and distribution systems. 

Influence existing corrosion control systems 
pipe lines and utilities, possible interference with 
railroad signal systems and pick-up stray cur- 
rents from plant machinery and railroad 
operations, both which were located the 


the steel, number coatings and application 
techniques were These included: 


Figure 2—X-ray equipment shown attached welded joint. All 


welds the first miles construction were x-rayed. Composite coating bitumen with 


forcement and felt outer wrap applied over the 
ditch-vs-mill application with field coated joints. 

Composite double coat, double wrap applied over 
ditch-vs-mill application with field coated joints. 

Assuming mill coated pipe with 9-inch bare ends; 
coated field joints with: 

Hand-applied enamel and wrap. 

Hot bitumen poured field forms. 
Bitumen-impregnated tape rolls. 
Elastic composition tapes. 

Mill coating sheathed saturated mill-board. 

Mill coating sheathed mechanically applied 
concentric concrete envelope with joints cast 
place. 

Mill coating enamel and kraft sheathed 
poured concrete, cast place the ditch bottom. 


After carefully considering the above possibilities 
and getting quotations, Standard’s engineers finally 
called for mill coating application the follow- 
ing specifications: 


Mechanical cleaning. 

Mechanical priming with coal tar primer. 

1/32-inch hot coat semiplasticized coal tar 
enamel. 

1/32-inch hot coat semiplasticized coal tar 
enamel. 

One wrap glass wrapper (reinforced). 

1/32-inch hot coat semiplasticized coal tar 


Figure 3—Completed insulated joint after installation waterproof 
outerwrap and final coating touch-up. Note color coded test wires at- 
tached pipe. Ends wires were brought surface conduit and 


terminated condulet boxes posts vent pipes wherever possible. 
enamel. 


wrap perforated coal tar impreg- 
nated asbestos felt. 

One wrap heavy kraft paper. 

Primer applied within inches each end. 


The above specification was supplemented with 
hand-applied double-coat double-wrap joints and the 
entire composite coating sheathed concrete over 
more than half the length the section. 
Many special problems were encountered this 
16-mile pipe line section. There were casings set 
under highways, roads and railroads. The longest 
these, spanning three railroad tracks and four-lane 
trunk highway, required 332 feet 
290-foot suspension bridge span was built 
support the line across the Grand Calumet River. 
The route also involved two peat bogs, two gravel 
pits and about 3000 feet swamp. 
The most difficult obstacle overcome was the 
Figure 4—Completed pipe line set concrete blocks the ditch show- 


ing how steel plate forms, centralizers and spreaders were braced. 
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water and was lowered into special cofferdams the 
existing channel retaining walls. The overbends and 
sagbends the ends this crossing were designed 
and shipped the job complete two seamless re- 
bends, each fabricated from one joint double 
random length half-inch wall pipe. 

The specification for mill coating heavy wall pipe 
for this and other water crossings the job were 


follows: 


Mechanical cleaning. 
Mechanical priming with coal tar primer. 


3/64-inch hot coat semiplasticized 
enamel. 


hot coat semiplasticized 
enamel. 


coal tar 


coal tar 


One wrap glass wrapper (reinforced). 


1/32-inch hot coat semiplasticized 
enamel. 


7.One wrap perforated coal tar 
nated asbestos felt. 


hot coat semiplasticized 
enamel. 


One wrap heavy kraft paper. 
Primer applied within inches each end. 
Coating applied within inches each end. 


coal tar 
impreg- 


coal tar 


This specification was supplemented with tem- 
porary wood slatting during installation the water 
crossing. 

The individual requirements property owners 
and regulations enforced the railroads, 
Army Engineers, state and municipal bodies were 
given careful consideration. cross existing lines 
and utilities along railroads, roads and trunk high- 
ways required that the products line’s casing for 
such crossings set abnormally low. The frequency 
crossings, together with special depth require- 
ments along certain rights-of-way, influenced man- 
agement’s approach the problem. Data from the 
technical studies, weighed against the natural and 
man-made obstacles, led one basic principle for 
the job: Build the best possible pipe line initially 
with maximum insurance against deterioration and 
mechanical damage, the least practical initial 
expense. 


Interference Problems Considered 

Engineering studies made quite apparent that 
the line’s depth and restricted working space would 
make maintenance this section extremely difficult 
and costly. Further, the congested environment did 
not permit application normal corrosion control 
measures without complex interference problems. 
Consequently, special attention was given salient 
features the coating design and each construction 
technique. 

The decision use composite coating with 
concrete shield cast place was based about 
twelve years’ experience with concreted lines con- 
gested areas. Standard has operated two other pipe 
lines originating its Whiting refinery, extending 
southeast and northwest. They have been success- 
fully protected against mechanical damage and stray 
current pick-up concrete armor around bitumen 
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enamel. Maintenance these lines through Whiting, 
Hammond and adjacent industrial districts has been 
minimum all portions where concrete coat- 
ing was originally applied. 

recent years portion one these older lines 
not previously protected concrete coating was 
thoroughly reconditioned and concreted. Experience 
has indicated that pipe line enamel sheathed con- 
crete also forms effective barrier cold flow 
the bitumen around the pipe. Standard’s engineers 
prefer concrete coating cast place after the line 
has been coated and lowered. This procedure prac- 
tically eliminates any tendency for the concrete 
become cracked fractured. 

About six years ago inspection was made 
determine the performance concrete coatings 
which had then been service approximately six 
years. More than thirty locations were excavated, 
inspected and the outer concrete surface photo- 
graphed. The inspection sites varied widely soil 
environment and water tables, but the examination 
the concrete revealed deterioration cracking 
any the excavations. several occasions the 
concrete coating has been broken out make modi- 
fications the line. The pipe exterior was found 
excellent condition with mill scale still visible. 


Insulating Flanges Installed 


Long line galvanic current flow was reduced 
minimum spacing ring joint insulated flanges 
about one-mile These assemblies were 
covered with waterproof jackets. Test leads from 
each side the flanges were extended accessible 
surface post-mounted terminals condulet boxes. 
Subsequent field tests have indicated the effective- 
ness this design. 

Each welded joint was recorded X-ray film and 
approved the welding inspector before the 18-inch 
bare ends mill-coated pipe were coated with 
primer, 3/32-inch enamel and 7-lb. glass reinforced 
felt outer wrap. This application was done hand, 
using the sling method distributing the coal tar 
enamel. final coat 1/32-inch enamel and 7-lb. 
glass-reinforced felt was applied complete the joint. 


Concrete Poured Ditch 


Completed sections were lowered into the ditch and sup- 
ported 8-inch concrete blocks the ditch bottom. 
Where necessary, the support blocks were set lumber for 
additional load distribution and padding was set be- 
tween the concrete blocks and the pipe line. This support 
technique permitted concrete flow around and under the 
line one continuous monolithic pour. Side forms were fab- 
ricated steel plate fitted with lifting handles and were 
moved and reset tractor-mounted crane. Centralizing 
wood spacer blocks were used line forms for con- 
centric pour and pulled the concrete pouring progressed. 
Concrete was batched central plant 1.83 barrel ce- 
ment/.516-yard sand/.773-yard pea gravel specification and 
mixed transit the job. The mix was placed trunk 
extensions directly from the transit mix trucks. Progress 
this work averaged 650 feet day. total 50,880 feet 
line was concreted without reinforcement, minimum 
thickness having rectangular cross section 
inches wide and about inches deep, varying with the ditch 
bottom. 

Block valves were located strategic water and highway 
crossings afford accessible, positive pipe line control and 
provide the maximum protection other property 
emergencies. 
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Figure 1—Probolog use. 


Probolog— 
Application 


Eddy Current 


Techniques 
Non-Destructive 


WILLIAM WARREN 


HIS ARTICLE aims describe certain eddy 

current phenomena and their practical applica- 
tion non-destructive testing embodied 
instrument called the Probolog. its standard form, 
the instrument designed for detecting corrosion 
tubing made non-magnetic has been 
use for about seven years for testing heat ex- 
changers refineries, chemical plants, public utilities 
and marine service. More recently, certain special 
applications have been made non-destructive test- 
ing operations which can classified the area 
product control. thought that both conventional 
and special applications will interest corro- 
sion engineers. develop the subject the desired 
manner, the physics eddy current phenomena will 


% A paper presented at the Tenth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Kansas City, Mo., March 15-19, 1954. 


Abstract 


physical picture eddy currents and their effects 
the parent magnetic field recalled. The basic 
configuration the Probolog probe and its electrical 
relation the eddy current paths the tubing under 
test are considered. Probe action detecting corro- 
sion expressed terms voltages corresponding 
simulated effects the tubing. These voltages 
appear the detector diagonals the Wheatstone 
bridge which the probe They are ampli- 
fied, detected and recorded strip chart. Controls 
provided the bridge circuit permit some adjust- 
ment for accommodating the voltages for various 
non-magnetic materials. 

Some special applications the Probolog principle 


other non-destructive testing operations are de- 
scribed briefly. 


WILLIAM WARREN—With the Mechanical 
and Electrical Engineering Department, Emery- 
ville Research Center, Shell Development Com- 
pany. has electrical engineering from 
University Santa Clara, electrical engi- 
neering and PhD engineering from University 
University Illinois, was test engineer for 
General Electric Company, Schenectady; devel- 
opment engineer, Hewlett-Packard, Palo Alto 
and has been consultant. has been 
Emeryville since 1951. 


reviewed qualitative way; the utilization 
these phenomena the standard Probolog will 
explained some detail; practical features the 
instrument will described, and some special ap- 
plications will briefly discussed. 


The Instrument 


Figure photograph the Model Probolog 
use. shown here give physical picture 
the subject this paper. Immediately front 
the operator the probe puller which 
cal winch used draw the probe through the heat 
exchanger tube. The probe cable seen extending 
from the puller into one the tubes. The recorder, 
with the strip chart issuing from its window, just 
the right the puller. 

Figure shows chart records for one heat ex- 
changer tube which known structurally 
sound and for two which have defects different 
magnitudes. The manner which the instrument 
employs certain eddy current phenomena produce 
these records and how they can accordingly inter- 
preted the subject following paragraphs. 


Review Some Eddy Current Phenomena 


Figure illustrates the physics some eddy cur- 
rent phenomena which the Probolog based. 
alternating current, supplied the coil estab- 
lishing magnetic field indicated the lines, 
slab, conducting, non-magnetic material 
located this magnetic field. The changing 
flux will cause eddy currents flow the slab. Eddy 
current paths are typified the closed curves 
and ec2. These currents act generally oppose the 
change magnetic flux. The degree which this 
influences the net magnetic field within and 
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the vicinity thereof determined the geometry, 
electrical conductivity and permeability 


The effect geometry illustrated Figure 
the influence slot, SL. The eddy current paths 
shown there are longer with the slot than without it. 
For given time rate change the coil current, 
the counteraction due the eddy currents lower 
than without the slot. The effect conductivity can 
conducting material, the counteraction will limit the 
magnetic flux threading more than the slab 
material were less conducting. 


These effects will indirectly observable meas- 
uring the amplitude, the coil current which 
will flow with voltage given amplitude and fre- 
quency. This current will least with slab, 
higher with slab say thick brass (non- 
magnetic material), slotted shown Figure 3b, 
higher still with unslotted slab and highest for 
the cases considered with thick slab 
copper. The quotient applied voltage resulting 
current, which the impedance coil will vary 
the corresponding manner. The Probolog “sees” 
the slot comparing the impedance the 
presence the slot with that when there slot. 


noted that the measuring technique 
being considered here emphasizes the influence 
eddy currents upon the electrical properties the 
exciting coil This emphasis distinguishes some- 
what from techniques which depend upon measure- 
ment power dissipated the eddy current paths. 

important characteristic the eddy currents 
that their density, given x—y position 
Figure 3a, highest and near the surface which 
most proximate the source the magnetic 
field. approximately exponential distribution 
eddy current density obtains the thickness dimen- 
sion the slab. This non-uniform distribution 
eddy current density referred generally skin 
effect. The following formula, due Lord Rayleigh, 
gives the so-called skin depth, 


10° 


this formula, the resistivity ohm-centimeters, 
pis the magnetic permeability, and the frequency 
cycles per second. approximately the depth 


which the eddy current density 36.8 percent (+) 


that the surface example, soft copper 
approximately 0.100-inch 1000 cycles. steel, 
the same frequency, about .003-inch. This 
extremely small skin depth limits the applicability 
this technique for corrosion testing 
magnetic materials, 

Another practical consequence the foregoing 
current distribution that certain types changes 
geometry the slab such small groove 
the lower surface, Figure 3a, will have less in- 
fluence the total eddy current flow than will 
Similar groove the surface This behavior sug- 
gests using relatively low frequencies, will 
large practicable. Other electrical con- 
which are beyond the scope this paper, 
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Figure 2—Probolog charts brass tubes 
refinery service. 


Figure 3—Metal slab magnetic field. 


require the use relatively high frequency. 
typical compromise value used the Probolog 


1000 


Probe Structure and Performance 

Balanced Probe 

sketched Figure the core configuration 
for the so-called balanced probe one having end 
flanges equal dimension. probe designed for 
inspecting three-quarter inch heat exchanger 
tubing will approximately diameter 
and long. Coils and are connected elec- 
trically into Wheatstone bridge shown the 
schematic diagram, Figure The resistors which 
complete the probe bridge are contained the instru- 
ment. Power supplied this bridge from 
oscillator the recorder and the signal appearing 
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Highly Permeable 
Magnetic Material 


Coil Coil 
Space Space 
Probe Core 


Detector 


Probe Bridge 


Figure 4—Probe core and probe bridge. 


(a) 
Figure 5—Flux and eddy-current patterns, balanced probe. 


the detector diagonal amplified and discriminated 
sense and record departures from condition 
bridge balance. 

The manner which the eddy current effects 
previously discussed now apply can developed 
qualitatively with reference Figures and Con- 
sider the probe located tubing which physically 
uniform. Figure without the hole would illustrate 
such situation. The alternating magnetic fields 
produced coils and will cause eddy currents 
the tube walls. These currents will flow pre- 
dominantly circumferential direction within the tube 
walls and may have instantaneous directions rela- 
tive the coil currents and each other shown 
the dots and crosses. The opposing magnetic 
effects are qualitatively expressed the opposite 
directions flow coil current and its associated 
eddy currents. Since the coils and are identical 
and the magnetic fields link eddy paths which are 
alike all respects, the electrical impedances coils 
and are identical and the probe bridge bal- 
anced for this situation. 

Figure describes condition which coil 


(a) 


—~ 


Unbalanced Probe Tubing 


(b) Chart for Simulated Defects 
0 


Removed 


Figure 


opposite hole the tube wall. The geometry 
the eddy current paths linking coil different 
than that for the currents linking coil They com- 
pare with Figure respectively the cases the 
slab without and with the slot. The impedance 
coil will higher than that coil and there 
will corresponding electrical signal 
probe bridge. 

practice, the probe drawn through the tube 
being inspected relatively constant speed. Pic- 
ture then, motion the probe from right left 
that the bridge first unbalanced stated the 
preceding paragraph. Then when the center flange 
the probe opposite the hole, the bridge again, 
though momentarily, balanced. When coil op- 
posite the hole, the bridge unbalance voltage 
opposite sign. These voltages are amplified and phase 
discriminated the electronics the Probolog 
recorder drive the recorder pen first one side 
chart center and then the other. The record 
produced the strip chart for holes different 
sizes the upper portion the chart strip shown 
the right Figure should noted that the 
instrument “compares” the tubing the vicinity 
coil with that the vicinity coil 


Unbalanced Probe 


The foregoing description operation applies 
uniquely the so-called balanced probe, 


development the instrument, was deemed 


tial that should “see” general reduction wall 
thickness which was known prevail over relatively 
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Figure 7—Probe bridge voltages for 
diameter hole: percent reduction wall 
thickness: Th. 


extended portions corroded tubing. balanced 
probe centrally positioned section tubing 
which the wall uniformly thin, the magnetic 
configuration and eddy current effects will still 
equal for coils and i.e., there will 
signal from the probe bridge. The instrument would 
respond only the shoulder change wall 
thickness shown Figure 6a. The standard probes 
are made with one end flange axially longer than the 
other. Numbers turns coils and are ad- 
justed that given environment the probe 
bridge balance, probe bridge unbalance for 
reference environmental conditions offset ad- 
justments another part the circuit, will 
described later. The effects eddy currents 
symmetric tube wall structure are different magni- 
tude for each the coils the probe. When such 
unbalanced probe moved into thin section 
Figure 6a, the counteractions will both change 
magnitude. The electric circuit will show net un- 
balance; i.e., there will signal drive the re- 
corder pen, recorder trace for section tube 
having reduced wall thickness will show relatively 
constant pen displacement illustrated the offset 
the lower portion Figure 6b. The prominent 
deflections preceding and succeeding the offsets for 
percent and percent reduction wall thickness 
are due the shoulders the abrupt change 
cross-section shown Figure 6a. practice, the 
wall thickness change will generally more gradual 
giving gradual displacement average pen position 
from chart center. 


Controls and Practical Features 


The AC-voltages developed the probe bridge 
detector diagonal have magnitude and bear phase 
angle relative the bridge excitation voltage that 
depend upon number factors. Some these are 
illustrated the vector diagram Figure These 
voltages are for probe designed work 34-inch 
tubing having wall thickness from 12-gage 
(0.109-inch) through 18-gage (0.049-inch). Tubing 
materials for which voltages are shown are copper 
(Cu), Brass (Br), and 70-30 copper-nickel (CN). The 


4 
1.5 
' 
Power g 1.0 Z| 
Amplifier 
a 
a 0-5 


Figure 8—Block diagram Probolog recorder. 
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3/4-ind 16 ga. 
Admiralty Brags 
Tubing 
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Surface Area of Defect, sq. inches 


Figure 9—Pen deflection defect surface area. 


Pen Offset, inches 


04 
Tubing Wall Thickness, inches 


Figure 10—Pen deflection tube wall thick- 
ness. 


“H” voltages are for one the two probe coils 
opposite the diameter hole and the “Th” 
voltages obtain when both coils are section 
tube which the wall thickness percent 
normal. These voltages are phase discriminated after 
only their components along the 
horizontal reference axis are effectual driving the 
recorder pen. Inspection the vector diagram shows 
that fixed phase shift, different for each material, 
will serve bring the and voltages into posi- 
tion for obtaining the maximum horizontal projec- 
tions which can obtained simultaneously. This 
amount phase shift will different for each 
the several probe sizes which can used and will 
vary somewhat with closeness fit the probe 
within the tube. The instrument has several selectable 
settings phase shift network. For each setting, 
the amount phase shift compromise for the 
conditions encountered when probing the standard 
tube sizes given material. The differences 
voltage amplitudes obtained for the same size defect 
the several materials are handled adjusting the 
sensitivity range control the instrument. 
Figure block diagram the Probolog. The 
functions the probe bridge and phase shift network 
have been described above. Probes constructed 
previously described will give differing degrees 
probe bridge unbalance when situated good tubing 
different materials and/or different wall thick- 
nesses. This inherent unbalance compensated 
adjustment the zero centering bridge and balance 
control (not shown) the probe bridge. The null 
seeking bridge, pre-amplifier, discriminator, power 
amplifier and mechanical pen drive form the elec- 
tronic system for converting the net electrical signal 
recorded pen position. The mechanical drive 
simultaneously positions balancing element the 
null seeking bridge. This negative feed-back gives 
high inherent stability the electronic system. 
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Figure records from transformer oil cooler. 


Figure 12—Chart records for aluminum tubing weld seam. 


The following are some other practical features 
the instrument: 

The probe core and coil assembly suitably 
potted within thin-walled stainless steel shell for 
protection against mechanical shock and moisture. 
heavy shielded and jacketed multiple conductor 
probe cable used withstand reasonable strains. 

air gun used propel the probe the 
far end tube. The puller retracts the probe 
either two selectable speeds ft/min 
ft/min. These speeds are integrally related the 
chart speed in/min. The recordings baffle 
positions can used with this integral ratio 
accurately locate the position defect along the 
length tube. 

For most applications, centering the probe 
withih the tube unnecessary. If, for example, 
probe having 0.50-inch used tubing 
having 0.65-inch, the tendency for the probe 
ride the bottom the tube would slightly 
reduce sensitivity local defects the top side 
the tube. the probe wobbles the course travel 
through the tube, slight waver will recorded. 

Preparation for obtaining records relatively 
simple. The heat exchanger tubing needs 
cleaned only enough allow passage the probe. 


Results hydrostatic test made, should 
115-volt power all that required for the 
instrument. Air for the air gun can any pressure 
250 in. average person acquires facility 
operating the instrument one day. 


Interpretation Records 


The Probolog pen deflection for certain types 
defects quantitatively related dimension the 
defect. This fact has been established experimentally, 
describe the relations it.is helpful talk terms 
types artificial defects which simulate the 
geometric changes produced tube wall corro- 
sion effects. The artificial defects are drilled holes 
and sections having reduced wall thickness for 
axial distance three more probe lengths. Figure 
shows relation between pen deflection and surface 
area hole drilled through tube wall given 
thickness. hole drilled partially through the tube 
wall will give the same deflection smaller one 
drilled fully through. first approximation, the 
pen deflection proportional the volume ma- 
terial removed. The relation between pen deflection 
and amount tube wall thickness reduction shown 
Figure 10. Corresponding quantitative relation- 
ships can ascertained the user for tubing sizes 
and materials individual interest. Data this type 
can used for interpreting records obtained 
heat exchangers discern the type and extent 
corrosion. 


more direct approach develop standards 
which say that pen deflection excess certain 
amount represents corrosion severe enough cause 
rejection tube. Such correlation can estab- 
lished sectioning and inspecting tubes which have 
been previously probed and are suspected having 
severe corrosion essential that careful 
records kept instrument settings, subsequent 
test records can interpreted with reference the 
standards established. Some users the instru- 
ment have catalogued results Probolog tests taken 
over period time. From these, rather complete 
and detailed case histories heat exchanger per- 
formance have been prepared. fact, the instrument 
has been found give usable information relative 
the condition special heat exchanger assemblies. 
For example, Figure shows records tubing 
transformer oil cooler having baffles 
intervals. The tubing was 18-gage Type 
Admiralty brass. The records were kindly sup- 
plied Dr. Baskette the Southern California 
Edison Company. Record for good tube, and 
records and are for bad tubes probed the 
bundle. Record for the same tube record 
after the tube was removed from the bundle. Note 
that the correlative interpretation enables one 
read useful information the presence strong 
background component. 


Special Applications 


Applications the Probolog principle have been 
made recently non-destructive testing problems 
related product quality control. The fundamental 
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idea the unbalanced probe structure makes pos- 
sible distinguish qualitatively between the rela- 
tive hardness sheets non-magnetic materials. 
For example, visualize first adjusting the instrument 
for balance with the probe close, non-contacting 
position over sheet say 16-gage, Type alu- 
minum sheet the “O” condition. When the probe 
transferred the same position over 16-gage 
sheet the same alloy the condition, the 
recorder will show definite pen deflection. The 
different resistivities these alloys make their eddy 
current reactions for given geometric configuration 
distinctly different. Data have not been taken 
determine what minimum difference 
can detected. This same behavior could used 
detect variations plating thickness voids 
between layers one non-magnetic material plated 
rolled upon another; Stellite upon stainless 
steel. all such tests, essential that the probe 
accurately positioned relative the test piece 
minimize effects proximate boundaries the 
test piece and spacing between the probe pole 
faces and test piece. 

Hidden changes the geometry structural 
assemblies can located. The center blind 
hole, slot, projecting section obscured from view 
behind surface sheet also non-magnetic material, 
can detected within few thousandths 
very special probe has been developed 
give signals for use with servomechanism system 
position work piece two dimensions relative 
machine tool. 

Another special application being made currently 
sensing the condition longitudinal weld seam 
inaluminum tubing. prototype instrument has been 
operating for about years with probe designed 
“see” only the weld seam and its immediate sur- 
roundings. Short lengths welded tubing are carried 
past the non-contacting probe. Typical chart records 
are shown Figure 12. These three records are for 
good weld, one with minor structural defects and 
one with major defects. Naval Ordnance Test Sta- 
tion, Pasadena, presently evaluating The Yoder 
Company induction weld tube mill alternative 
process for the production high-strength aluminum 
alloy rocket motor tubing. Aluminum alloy strip 
continuously formed into tubular shape and induc- 
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tively welded speeds 150 ft/min. 
tion with this project, the Probolog Weld Seam 
Apparatus being evaluated means inspect- 
ing the tubing produced. instrument that more 
sensitive and higher speed than the prototype will 
continually monitor the weld seam and mark those 
places the tubing for which the electrical signal 
excess the chosen minimum. The results 
other tests will used ascertain the signal level 
corresponding the demarkation line between struc- 
turally sound and unsound weld seams. 


Summary 


The eddy current phenomena which the Pobolog 
operates have been explained some detail with 
reference inherent limitations their applicability. 
Physical embodiment the principle and some as- 
pects use the instrument have been discussed. 
has proved itself valuable tool for evaluating the 
effects corrosion and helping decide upon meas- 
ures for combating it. Records can interpreted 
with the aid data obtained corollary tests 
tubing with simulated defects and from the results 
other test methods tubing. Special applications 
non-destructive testing operations and product 
control also have been developed recently. 


DISCUSSION 


Questions Russell Gackenbach, Bound Brook, 
J.: 

the field may happen that the properly fitted 
probe not available. Therefore, the closest fitting 
probe built size with adhesive tape. 
this recommended practice and what are its ad- 
verse effects? 

What effect thin films carbonaceous nature 
such those from Dowtherm and oil have the 
Probolog readings? 


bo 


Replies William Warren: 


Use probe that fits tube most closely recom- 
mended. smaller probe built size with 
some non-metallic material, the effect decrease 
sensitivity defects the tube wall. 

Films any electrically non-conducting material 
have effect Probolog readings. 


) 
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Corrosion Stray Currents* 


ROBERT POPE* 


RIOR about 1930 the principal cause cor- 

rosion underground metallic structures was 
stray current from d-c operated trolley cars. The ex- 
tension trolley lines into interurban service came 
with similar extension underground telephone 
cables that these cables all were under the influ- 
ence stray current. The same largely true 
other underground structures. Because stray current 
effects greatly overshadowed other causes corro- 
sion they were considered the sole cause. 


The control stray current and its effects were 
shrouded mystery some engineers who sold 
their services largely the basis that they only could 
devise proper methods control. This practice be- 
came widespread that committee was formed 
investigate stray current effects, explain the phe- 
nomenon clearly and simply, and methods 
control. This committee was headed the United 
States Bureau Standards and had representatives 
owners underground structures and railway and 
street car engineering groups. was called the 
American Committee Electrolysis. 


The use the word “electrolysis” mean corro- 
sion underground structures found wide use. 
fortunately dropping out use. means too many 
different things. Once corrosion engineer quit 
into the business hair removal but not known 
this resulted the use the term this con- 
nection. 

The ACE ran into some interesting difficulties 
conducting its investigations due interference 
concerns who refused permit their clients 
cooperate the basis that was violation the 
contract between the concern and the client. There 
interesting letter the Bell System files refer- 
ring the system octopus taking advantage 
the presumably helpless other utilities. many 
people know, the Bell System reputed one 
the most cooperative utilities all underground 
corrosion investigations. The reference was made be- 
cause the Technical Subcommittee ACE which did 
most the work, was headed Warren 
the American Telephone and Telegraph Company. 
spite this difficulty the ACE issued prelimi- 
nary report 1916 and final report 1921. The 
final report covers designs trolley operation, 
stray current European prac- 
tices and practically every phase the problem 
existed that time. 


The prerogative the trolley companies create 
stray currents the earth led some abuses. Since 


%* The fourth in a series of six articles on early developments in ca- 
thodic protection and corrosion mitigation measures on underground 
structures. 

* Formerly with Bell Telephone Laboratories, Murray Hill, N. J., now 
Box 231, Quakertown, R.D. 4, Pa. 


the handling the resulting corrosion was entirely 
the owners the underground plant, track and 
roadbed maintenance was frequently deferred, ag- 
gravating the corrosion conditions. This 
ticularly true when trolley companies were going 
broke due auto competition. one case inter- 
urban line let its track deteriorate until practically 
its entire current was being returned the negative 
bus over drainage wires from underground 
tures. 

large city the trolley system was allowed 
deteriorate anticipation replacement the trol- 
leys with motor buses. Then World War came 
along and the acquisition new buses had de- 
ferred. The result was that the deteriorated trolley lines 
carried heavier loads than ever, causing very serious 
conditions. Salt used track switches prevent 
freezing winter permeated the soil. Due the 
poor track condition, underground telephone cables 
were often several volts negative the track anda 
volt more negative the surrounding salt laden 
soil. Under these conditions the dissolved salt cre- 
ated highly alkaline environment the surface 
the sheath and when the negative condition abated 
during light load periods, the alkalies thus formed 
attacked the sheath. Corrosion failures 
cause became far the most serious corrosion prob- 
lem the underground telephone cables this city. 

another city informal arrangement was set 
whereby the water department the city billed 
the trolley company for the cost repairing water 
pipes which failed from corrosion any place along 
trolley route. This system worked for many years 
but when the trolley company converted buses 
refused pay for repairs except during reasonable 
time after conversion. 

interesting example the trolley companies’ 
prerogative putting stray current the earth oc- 
curred rural location where the telephone com- 
pany applied cathodic protection means 
ficial anode its underground cables after the trolley 
had been removed. The cables were paralleled the 
road cast iron gas main with bell and spigot 
joint. concern representing the pipe company re- 
quested the telephone engineers increase the pro- 
tection current several times normal they could 
measure the effect the pipe. Tests showed that 
the pipe was picking small fraction am- 
pere normal operation the protection. This was 
objected partly because the current the pipe 
may have shunt through the earth case 
high resistant joint. When asked how much current 
the pipe carried when the trolleys were operation, 
was revealed that amperes was not un- 
usual. This, however, was tolerated because was 
trolley current. 
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Introduction 


CONTINUING drive towards more efficient 
structures aircraft leads the selection 
materials based primarily strength properties and 
density. Some the materials which are the most 
efficient structurally are far from optimum their 
resistance corrosion. Those whose job con- 
trol the corrosion resistance the structural mem- 
bers must take action necessary insure that the 
strength any member not significantly impaired 
during expected service life. this properly 
necessary control corrosion without restricting 
the designer’s choice material and without incur- 
ring excessive costs. Meeting this challenge requires 
the successful coordination the combined efforts 
finish experts, chemists, metallurgists, service en- 
gineers and design engineers. 


This article progress report such co- 
ordinated effort control the stress-corrosion crack- 
ing* aluminum alloy aircraft components, The 
information presented the hope repetitive effort 
the part aircraft colleagues will avoided and 
encourage both colleagues and other workers 
corrosion-control fields offer the assistance their 
experience and possibly engage new and helpful 
developments. Examples service failures due 
stress-corrosion cracking will shown. Primary fac- 
tors which control the incidence stress-corrosion 
cracking will discussed. Test data showing the 
results efforts eliminate the cracking will 
presented. 


High strength aluminum alloys based combina- 
tions zinc, copper and magnesium consist phases 
which differ markedly their electrolytic activity. 
Under some conditions the electrolytically anodic 
phases may distribute themselves more less 
continuous network fashion, leading susceptibility 
stress-corrosion cracking under adverse com- 
bination circumstances. The alloys 14S, 24S, and 
75S belong this series alloys. 


Service Experience 
Figure shows view 24S-T4 hydraulic 
cylinder which developed stress-corrosion cracking 
service. The responsible stress (15-20,000 psi) was 
due long-sustained normal operating pressure 
the cylinder. negligible residual stress was meas- 


A paper presented under the title ‘“‘Prevention of Stress-Corrosion 
Cracking of Airframe Components’? at a meeting of Western 
Region, National Association of Corrosion Engineers, Los Angeles, 
Cal., November 19-20, 1953. 

*Cracking due to the simultaneous action of stress and corrosion. 


Control Stress-Corrosion Cracking 


Airframe 


HOOKER—Metallurgist with Santa Mon- 
ica Division, Douglas Aircraft Co., Inc. has 
been engaged development work the fields 
corrosion, residual stress analysis and for- 
mability tests applicable aircraft materials. 


WAISMAN—Assistant Chief Metallurgist, 
Santa Monica Division, Douglas Aircraft Co., 
Inc. has been occupied with work the 
corrosion field related metallurgy, residual 
stress evaluation, fatigue and heat treatment. 


Abstract 


Case histories failures aircraft structural 
members from stress corrosion cracking are 
cited and illustrated. Consideration given the 
magnitude and orientation stresses which are con- 
ducive stress corrosion cracking. Residual stresses 
and techniques during and after fabrication which re- 
duce them are discussed. The mechanism which 
barrier and cathodic coatings can expected limit 
stress corrosion outlined. 

Tests both continuous and discontinuous coat- 
ings, varying thicknesses inorganic coatings and 
the effect bolt loadings and other factors are sur- 
veyed. The authors say relative effectiveness coat- 
ings tested could not determined comparison 
their solution potentials. 

extensive series accelerated tests into the 
protective characteristics organic and inorganic 
coatings against stress corrosion cracking high- 
strength aluminum alloys reported. These tests 
with electrolytically deposited and sprayed zinc 
and aluminum coatings and with organic primer and 
finish coats both separately and combination failed 
indicate system which would give the desired 
protection and the same time have other neces- 
sary properties. The investigations are continuing. 
Shot peening introduce surface compressive stress 
being investigated. 


ured the surface. The cylinder was machined from 
solid bar stock and finished sulfuric acid anodiz- 
ing. Corrective action taken this case was re- 
place the 24S-T4 cylinder with 4130 steel. 

Figure shows view 14S-T6 hydraulic forg- 


ing 
ive : Res 
; 
nt 
i 
tie 
wet 
S 
it 
- 
, 
325 


326 ASSOCIATION CORROSION ENGINEERS Vol. 


Figure 1—24S-T4 hydraulic cylinder which developed stress-corrosion 


Figure 2—14S-T6 hydraulic forging which developed stress-corrosion 
cracking service. 3.3 approx. 


Figure 3—Photomicrograph crack hydraulic forging. 
Keller’s etch. approx. 


ing which developed stress-corrosion cracking 
service. The cracking occurred boss adjacent 
hole shown and was due built-in stress pro- 
duced the insertion tapered 
fitting. Figure (35 shows the 
microstructural appearance the 
crack, Auxiliary installation tests 
using Stress-coat the boss indi- 
cated built-in stress approxi- 
mately 20,000 psi was developed. 
Corrective action taken this case 
was replace the tapered fitting 
with straight fitting. 
Figure shows fitting 
fabricated from extruded bar 
which developed longitudinal cracks 
service. Figures and are 
cross-sectional microscopic views 
this fitting and Figure 
microscopic view similar 24S-T4 
failure. Responsible stress one 
produced during the assembly op- 
eration. The stress level 


Figure 4—75S-T6 fitting from extruded bar which developed 
corrosion cracking service, Keller’s etch. approx. 


case unknown but the vicinity 
the yield strength. The 75S-T6 part was 
chromic acid anodizing and 
finish. The primer was still place when the part 
was retired from service. Corrective action taken 
this case was replace the 75S-T6 part fabricated 
from extruded stock with 75S-T6 forging. 


Identification Service Cracks 


The previous examples and other experience indi- 
cate that these high strength aluminum alloys 
when corrosion and steady stress interact cause 
cracking, the cracks usually will intergranular. 
Nevertheless, sometimes very difficult con- 


Figure 5—Photomicrograph cross-section 75S-T6 fitting from 
extruded bar. etch. 100. 


Figure 6—Circled area Figure 500. Keller’s etch. 
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STRESS-CORROSION CRACKING AIRFRAME COMPONENTS 


Figure 7—Composite stress-corrosion cracks material. 


etch. 


identify service crack being this 
type. 

One reason for the difficulty extruded material 
that the crystalline structure always severely 
fragmented and distinct grain boundaries are not 
Visible microscopically for evaluation the crack 
path. This the case Figure 

Another difficulty service cracking all wrought 
forms that even though the start crack 


Figure 9—Photomicrograph crack hydraulic tube showing 
transgranular (left) and intergranular (right) progression. etch 
52. 


intergranular, after some propagation, the stresses 
the root the crack may become high enough 
continue propagate under the primary action 
static fluctuating stress, with the corrosion influ- 
ence being relatively minor. this case large 
portion the final fracture may not intergranular. 
Figure shows microscopic view fatigue 
failure 75S-T6 material. Note that the propagation 
independent grain boundaries, Figure shows 
service crack having zones where the propagation 
around the grains and other zones where propaga- 
tion indiscriminate. 

this article, the term stress-corrosion cracking 
has been applied instances where the cracking 
around the grains least large extent. 

The various factors affecting the stress-corrosion 
cracking will now discussed terms their 
effect the time required for the initiation the 
cracking. 


Important Factors 
Since the term stress-corrosion cracking describes 
cracking which occurs due the combined effect 
tensile stress and corrosion, apparent that the 
stress level and the corrosion environment will have 
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Figure 10—Stress-corrosion cracking XA78S-T6 thin extrusion stressed 
yield the transverse direction, Atmosphere—rooftop three miles 
from ocean. months. 


é 
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Figure 11—Stress-corrosion cracking 
XA78S-T6 thin extrusion stressed yield 
long transverse direction. 
percent sodium chloride. Alternate immersion 
(10 minutes solution, minutes out). 
Failure—4 days. etch. 


DIRECT STRESSED 
SPECIMENS, SHEET 
w 


TIME CRACKING 


Figure 12—Stress level time cracking direct stressed specimens. 
J1-H magnesium sheet. 


dominating influences. given stress level and 
given environment number material char- 
acteristics also can strongly affect the initiation 
the cracking. These material characteristics include 
the alloy composition and form, the quality heat 
treatment, the size the raw stock section, the 


location raw stock section from which part 
made and the direction stressing with respect 
the rolling direction the wrought material. 


Environment 


The writers know quantitative studies 
the effect different components the atmosphere 
the time required for stress-corrosion cracking 
start. The average environment transport aircraft 
sufficiently severe cause stress-corrosion crack- 
ing few years some cases, demonstrated 
the failures just described. The use anodizing 
and primer may slow down but does not stop it. 
number solutions have been conduct 
accelerated tests stress-corrosion cracking. Some 
them produce results differing markedly from the 
results atmospheric corrosion, the available 
solutions and techniques, the Douglas Aircraft 
Inc., laboratory has adopted the accelerated test em- 
ployed the Aluminum Company America for 
experimental work this phenomenon since this 
particular test comes closest representing service 
failures. The solution consists percent sodium 
chloride tap water, maintained specific gravity 
1.023 weekly additions water and sodium 
The solution used room temperature. 
automatic mechanism lowers the specimens into 
the solution for minutes and then raises the speci- 
mens into the air above the tank for minutes. 
This cycle repeated continuously. attempt 
made control the solution temperature within 
narrower limits than the normal room-temperature 
fluctuations, control the humidity and temperature 
the air above the tank, test individual pieces 
separate vessels. Since the control variables 
this test far from good, the results should not 
interpreted absolute terms, but should used 
primarily comparison different materials, 
protecting techniques and stresses. 


Figures and are presented give rough 
idea the acceleration provided this alternate 
immersion test. Figure shows stress-corrosion 
crack which developed XA78S-T6 after 
months’ exposure Santa Monica roof top about 
three miles from the ocean. Figure shows similar 
crack which developed after four days exposure 
the alternate immersion test just described. both 
cases the specimens were stressed the yield strength. 


Magnitude Stresses 


Stress-corrosion cracking occurs only the pres- 
ence tensile stress. The magnitude stress has 
very marked effect the time required for crack- 
ing begin. Figure shows some published data’ 
the effect the stress level initiation crack- 
ing for magnesium alloy two different environ- 
ments. Note that semi-logarithmic scale has been 
used for the abscissa. Both curves illustrate that 
very small drop stress level results large 
increase time failure. Another interesting point 
brought out that the stress for indefinite life 
different for the two environments, being lower for 


October, I 


the atm 
that the 
that 
position 
indefinit 

Figur 
the 
sions 
deflectic 
samples 
exposur 
tends 
pheric 
the 


very 
crackin 
relative 
defir 
referrin 
alloys, 
metals, 
crackin 
resistar 
given 
suscept 
the cer 

Figu 
75S-T6 
tion 
long 
extrude 
verse 
verse 
showec 
was 

The 
size 
ment 
helpful 
and 
indefin 
esta 
sum 
value, 
level 
this 


The 
residu: 
avoid 


| 
| 
| 
| 


October, 1954 


the atmospheric exposure, should also noted 
that the workers who performed this testing found 
that different lots the same form, gauge and com- 
position alloy showed different stress levels for 
indefinite life. 

Figure shows some data obtained the authors 
the course investigation small extru- 
sions XA78S-T6 anodized and un-anodized, stressed 
transversely. The stressing technique was constant 
deflection type which will described shortly. The 
“threshold stress” for indefinite life the alternate 
test for both anodized and un-anodized 
samples somewhat less than 40,000 psi. Points also 
appear this figure showing failures atmospheric 
exposure for specimens stressed the nominal yield 
strength. Looking this type information one 
tends make mental extrapolation for the atmos- 
pheric exposure and estimate almost indefinite life 
the atmosphere the 40,000 psi level. 


Direction Stressing 

Several other characteristics the material have 
strong influence the time required for 
cracking. One such factor the direction stressing 
relative the rolling extruding direction. Figure 
defines the nomenclature commonly accepted for 
referring the direction working. The aluminum 
alloys, probably common with all other commercial 
metals, have maximum resistance stress-corrosion 
cracking the longitudinal direction and minimum 
resistance the short transverse direction. For 
given stressing direction, heavy sections are more 
susceptible this cracking than light sections and 
the centers are more susceptible than the surfaces. 

Figure illustrates the relative life extruded 
material the alternate immersion test, for 
athin extrusion stressed the long transverse direc- 
tion and for heavy extruded bar stressed both 
long and short transverse directions. the heavy 
extruded bar, the average life for the short trans- 
verse direction was one week, and for the long trans- 
verse direction two weeks, while the thin extrusion 
showed average life ten weeks before cracking 
was observed. 

The influence composition, stress level, section 
size and direction stressing for given environ- 
ment already has been pointed out. would very 
helpful for each material, form, surface protection 
and stressing direction stress” for 
indefinite life average atmospheric exposures could 
established. attempt might made limit the 
sum built-in (or residual) stresses and sustained 
service stresses stay below the threshold 
value, one approach the elimination such 
service This approach somewhat expen- 
sive and complicated, but since control the stress 
level also important from the standpoint fatigue 
this one the approaches the writers are trying 
follow qualitative way. 


Residual Stresses 
The practice most often producing high level 
stresses force-fitting during assembly. 
avoid this fault design tolerances must such that 
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Figure 13—Alternate immersion tests, transverse stressing. 
Arrows pointing indicate specimens stressed possibly several per- 


cent higher than shown. 
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Figure 14—Nomenclature for stressing direction. 
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Figure 15—Effect stressing directions. Large black dots represent 
times when observations were made. 


reasonably good assembly matching can obtained. 
The design should provide adjustment assemblies 
where cumulative tolerances can cause mismatch. 
Fabrication inspection must guard against out-of- 
tolerance parts causing misfits. Assemblers, assembly 
inspectors and liaison engineers must the alert 
pick poor fits and institute corrective action. 
Residual stresses also can produced forming 
and heat treating operations. Figure shows 
typical residual stress gradient developed through the 
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Figure 16—Residual stress gradient 75S-T6, 
bent radius eight times thickness. 


(FINAL) 
U-SECTION 

PLATE 


Figure 17—Residual stress bend severity 75S-T6 plate and specific 

U-section. For simplification only one peak shown for each surface 

and interior. Actually another peak (not shown) would occur both 

surface and center, having signs opposite those shown. See Figure 
for type gradient due bending. 


Figure 18—Specimen type employed: unstressed, stressed. 


thickness plate 75S-T6 room-temperature 
forming radius eight times the thickness. One 
surface develops residual tensile stress, while the 
other develops residual compressive stress. Note 
that interior peaks also are developed and might 
exposed subsequent machining. Figure shows 
the surface and interior peak stresses developed dur- 
ing bending roll-forming plate and section 
various severities. Stresses high 50,000 psi are 
developed the plate and high 60,000 psi 
this particular section. This curve calculated but 
has been experimentally verified correct. 
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MEASURED 
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DEFLECTION 10> 
Figure 20—Stress deflection. XA78-T6. 
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Figure 21—Specimen types. 


Experimental work stresses developed during 
heat treatment are not sufficiently advanced pre 
sent quantitative data. known, however, that for 
simple shapes the surface stresses produced are 
pressive for the aluminum alloys and therefore 
able. Forgings are hot water quenched avoid 
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Figure 19—Stressed and masked specimen. 
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(among other things) the exposure large residual 
tensile stresses machining into the interior 
bulky parts. 

minimize high residual forming stresses, form- 
ing operations are carried out the soft temper 
whenever possible that the stresses are relieved 
subsequent heat treatment. When forming 
other tempers required, stretch forming en- 
couraged whenever applicable because this process 
produces very low level residual stresses. Other 
operations are restricted severity performed 
warm keep residual stresses low level. 

Another approach the solution this problem 
the selection whenever possible material forms 
and shapes that are less susceptible stress-corrosion 
cracking. This may done using die forgings 
rather than machining parts from solid stock, 
using small raw stock section feasible and 
reheat-treating after appreciable amounts ma- 
terial are removed machining. 


Better Controls Needed 


Steps which have been discussed consist nu- 
merous precautions taken hundreds people and 
require the setting expensive fabrication proc- 
esses and controls. Because the scale which 
these corrections must made, any one step alone 
not completely effective, and the combination 
actions requires constant vigilance for effectiveness. 
technique could developed for stopping the 
stress-corrosion cracking even with adverse com- 
bination variables, much more dependable and 
economical control could achieved. 

The balance this article concerned with tests 
conducted develop such technique through the 
use protective coatings. 

Coatings may exert protective effect two ways. 
One possibility for the coating act barrier 
and prevent direct contact between the metal and 
atmospheric electrolyte. This attempted solution 
worth the considerable amount work that has been 
performed coatings this type. 

Because the known difficulty coating all sur- 
faces completely, maintaining complete continuity 
service and resisting moisture, concentrated 
was made test the effectiveness the 
second type coating. This type anodic the 
base metal and therefore exerts its protection 
adjacent unprotected areas. Such coating would 
superior performance barrier coat the 
face local penetrations which can expected 
service and would permit safe exposure the base 
metal drilled holes, countersinks and spotfaces. 
Development such system encouraged 
published data indicating conclusively that the stress- 
corrosion cracking phenomenon electrolytic 
action and can prevented the application 
electric current opposing the 


Experimental Technique 


The authors employed the types specimens 
shown Figure 18, Stresses were applied tighten- 
ing steel bolts attached diagonal fashion 
shown. Prior testing, the bolt, nut and washers 
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Figure 22—Coating tests, stressed yield; alternate immersion (com- 

pletely coated). 


Figure 23—Typical stress-corrosion crack 
XA78S-T6 extruded material. Cross section. 
etch. 100. 


4 


Figure 24—Typical stress-corrosion crack 75S-T6 extruded material. 
Cross section. Keller’s etch. 100. 


were coated with mixture beeswax and rosin 
avoid extraneous electrolytic effects. typical stressed 
and masked sample shown Figure 19. The stress 
distribution each type sample was evaluated 
coating the surfaces with Stress-coat brittle lac- 
quer) and deflecting the sample tightening the nut 
until crack pattern appeared the Stress-coat. 
Strain gages, Type A-18 having gage length 
were then applied unstressed pieces the 
critical locations. The nuts were progressively tight- 
ened and micrometer measurements the change 
diagonal length were correlated with the strain gage 
readings. The resulting series readings were plotted 
shown Figure 20. All subsequent test specimens 
were prepared the dimensions shown Figure 
and stressed the deflection method just described. 
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Figure 25—Stress-corrosion crack through large recrystallized grain near surface (XA78S-T6). 
Parallel surface. Keller’s etch. approx. 


Figure 26—Stress-corrosion crack fragmentary area below recrystallized grains (XA78S-T6). 


Parallel surface. Keller’s etch. 100. 
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Figure 27—XA78S-T6 coating tests, stressed yield, approximately 
80,000 psi. Alternate immersion, completely coated. 


Tests Continuous Coatings 


Figure shows the results the first alternate 
immersion tests conducted number continuous 
coatings over test specimens 75S-T6 and XA78S-T6 
stressed the yield strength the long transverse 
direction. The coatings tested were sprayed 72S alu- 
minum alloy, sprayed zinc and thin zinc plate, Cronak 
treated (sodium dichromate sulfuric acid). 

The control samples XA78S-T6 cracked 2-4 
weeks and the 75S-T6 samples 8-10 weeks. Figure 
crack XA78S-T6 extruded material. The light por- 
tioh the surface represents large recrystallized 
grain. The stress-corrosion crack penetrated through 
the recrystallized area and then branched out into 
the interior fragmentary areas the extrusion. Fig- 
ure similar view stress-corrosion cracking 
near and parallel the extruded surface the 
XA78S-T6 material. The large light area re- 
crystallized grain. The stress-corrosion crack appears 
progress across the grain definite zig-zag 
pattern indicating penetration preferred atomic 


planes the boundaries sub- 
crystalline domains. Figure 
shows similar location polished 
further below the surface the 
fragmentary area, 
The cracking appears have be- 
come primarily intergranular, 

The samples containing either 
the sprayed coatings showed 
failures after weeks for both 
materials tested (Figure 22), The 
zinc electro-plate plus Cronak 
treatment did not prevent stress- 
the materials tested. The plated 

specimens cracked 

6-7 weeks’ exposure. Two the 
plated 75S-T6 specimens cracked 
after and weeks, but the 

third specimen was not cracked 

the basis these accelerated 
tests one might 
tively that where complete cover- 
age the part possible, either the zinc aluminum 
spray will effectively prevent stress-corrosion crack- 
ing. the other hand, the thin (.0005) zinc plate 
Cronak treated, while delaying the start cracking, 
was not too effective. This might due failure 
the thin plate electrolytically provide protec- 
tion areas adjacent local penetrations 
insulating effect the Cronak layer. 

series tests were conducted XA78S-T6 
samples determine the effectiveness the zinc 
electro-plate could increased using thicker 
coating and the effect paint finishes applied over 
electro-plate and zinc spray. The primer used 
specimens leached into the solution and probably 
affected the time cracking specimens this 
group. When primer was present, the solution was 
discarded and replaced monthly. Groups containing 
samples with primer should not compared with 
groups not containing primed samples. 

Results these tests are summarized Figure 
27. The thicker zinc plate used this case increased 
the time failure several fold, but did not prevent 
eventual cracking. Again, the zinc plate remained 
place after cracking was observed through the 
plating. Cronak treatment the zinc plate pro- 
duced appreciable change time failure 
the specimens. When the plate was coated with zinc 
chromate primer, with zinc chromate primer and 
white lacquer, failures were observed after 
weeks. Specimens with the zinc spray, well 
combinations the zinc spray with the same organic 
coatings showed failures weeks. Both organic 
finishes developed blisters during the progress 
testing. interesting note that chromic acid 
anodizing delayed the initiation cracking about 
the same degree that thin zinc plate and Cronak 
treatment did, the series tests previously 


scribed (Figure 22). 
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From these series tests one 
might then conclude that, when com- 
plete coverage possible, zinc 
spray, 72S spray, thick zinc 
with organic finish 
would delay the incidence 
stress-corrosion cracking almost 
indefinitely. 


Tests Intermittent Coatings 

previously mentioned, de- 
sirable have coating which will 
not only protect the covered areas 
but will exert protective effect over adjacent areas 
exposed base metal. check the effectiveness 
coatings this respect, specimens the type shown 
Figure having exposed areas base metal 
were subjected alternate immersion tests. The 
specimens had horizontal and vertical rectangular 
areas various widths uncoated. Triplicate speci- 
mens each type shown were tested. Figure 
shows typical samples exposed for weeks. The 
test results are summarized Figure for both 
XA78S-T6 and 75S-T6. Very little difference life 
noticed between different shapes and sizes un- 
coated areas. The 72S aluminum sprayed and the 
zinc sprayed samples produced about three-fold 
improvement life for both base materials and the 
thin-zinc-electroplate-Cronak-treated about 
fold improvement life. 

Figure represents the results another series 
tests XA78S-T6 samples with 14-inch wide un- 
coated areas, Type (Figure 21). The thick zinc 
electroplate and the zinc spray, each with the organic 
coating, showed increase life over the com- 
pletely uncoated samples twenty- thirty-fold. 


Solution Potential Readings 


interest note that the relative effective- 
ness the coatings could not have been predicted 
the basis solution potential measurements. The 
solution potential these coatings determined 
the sodium chloride-hydrogen peroxide solution com- 
monly used for such measurements? conjunction 
with calomel half-cell follows: 


Uncoated XA78S-T6 ...... 0.81 Volts 
minus 0.83 Volts 
72S Aluminum Spray ..........minus 0.88 Volts 
Thin Electro-plate 


One would predict from these data that the two 
coatings would equally effective and the 72S 
would less effective. Actually, the zinc 
was less effective than the other two 
coatings. This illustration the well-known 
limitations standard potential readings for pre- 
dicting such effects. The solution potential merely 
the driving force the reaction the 
standard solution, with appreciable current pass- 
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Figure 28—Typical test specimens after weeks’ exposure the alternate immersion tests. 


7/10 approx. 


SPRAY 


Figure 29—Tests partially coated specimens. Yield stress, alternate 
immersion. Specimens shown Figure 21. intermittent 
coatings, continuous coating. 
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Figure 30—Partially coated specimens XA78S-T6 stressed yield 


(78,000 psi). Alternate immersion. Type samples, wide un- 
coated horizontal strip. 


ing between anode and cathode. The materials will 
behave differently other solutions and where the 
passage current affected polarization effects 
changing with the surface areas exposed and other 


Other Coating Properties 

this stage appears there are several coatings 
which offer promise for minimizing stress-corrosion 
cracking. However, before proceeding with wide 
scale use these coatings was necessary deter- 
mine their cost, consistency, and effect the me- 
chanical properties (including fatigue strength). 
addition, the effect employing such coatings 
parts which must sealed integral fuel tanks 
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must determined. Their ability sustain high bolt 
loads when present under the bolt head nut must 
established. Any interference these coatings 
with crack and defect inspection must spotted. 

Results these auxiliary checks are not encourag- 
ing. The thick zinc electroplate difficult apply 
consistently any but small, simple shapes. Both 
sprayed coatings and the zinc electroplate would 
cause difficulty the seal area integral fuel tanks. 
The zinc coatings tend relax under long sustained 
load and might therefore drop the preload bolts. 
This undesirable condition. The sprayed coat- 
ings “as applied” are considered too rough for 
external finish. They are difficult apply close 
tolerance and sometimes have tendency spall 
when drilled countersunk. The sprayed coatings 
have tendency “bridge” fine base metal crack 
render invisible. The penetrant crack- 
inspection techniques are not applicable sprayed 
coatings because the porous sprayed metal traps the 


Additional Work Progress 

For these reasons does not appear that any 
the coatings will find general application transport 
aircraft but instead will restricted specialized 
uses. Other work under way check other types 
coatings which may not have some the dis- 
advantages associated with those which have been 
described. Use shot peening for eliminating stress- 
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corrosion cracking introducing compressive sur- 
face stress also being investigated. 


Additional Work Needed 

cracking phenomenon and its control the early 
stages, apparent that many the influencing 
factors are now understood and can 
However, great deal additional work will 
required before economical and completely depend- 
able control attained. The material characteristics 
which influence the cracking must more clearly 
understood that the high strength materials might 
improved with respect stress-corrosion cracking 
without sacrificing mechanical properties. 
knowledge the stress levels which residual and 
service stresses must held avoid stress-corrosion 
cracking desirable. Improved methods for evaluat- 
ing and controlling the residual stresses produced 
fabricating and assembly would 
Coatings having better combination properties 
than those covered this report are definitely 
needed. 
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Technical Note. 


Devices Developed for Accelerated Tests 
High Temperature Ceramic Coatings* 


JOHN LONG* 


ITS EFFORTS develop new types ce- 

ramic coatings for application metals subjected 
long periods exposure temperatures above 
1200 degrees the Solar Aircraft Company based its 
investigations the metallic oxide layers found 
high alloy materials. These layers grow critical 
thickness and then stop growing. method was 
sought whereby layer similar that developed 
high temperatures AISI Type 310 stainless steel 
could created artificially and bonded metal. 


was learned early that some alkali elements 
should eliminated reduced minimum and 
that bonding agents are not necessarily essential 
the development layers with resistance high 
temperatures. fact, these bonding agents were 
found frequently deleterious. Certain types 
mineral very different from ordinary 
porcelain enamels, could used replace the 
normal oxide layer metals fortify that 
would give protection from oxidation and corro- 
sion temperatures above 1200 degrees 


* Extracted from a paper ‘“‘Ceramic Coating Developments and Uses,” 
delivered before a meeting of Western Region, National Association 
of Corrosion Engineers, Los Angeles, Cal., November 19-20, 1953. 

* Director of Research, Solar Aircraft Company, San Diego, Cal. 

*+Solaramic coatings, a registered trademark. Patents applied for. 
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Figure device for accelerated testing ceramic coatings high 
temperatures. Samples are alternately heated and cooled automati- 
cally over the determined test period. 


Abstract 


Methods used Solar Aircraft Company accel- 
erated testing ceramic coatings for high tempera- 
ture service are described. Testing cycles over 
extended periods are automatically handled these 
devices reducing manpower and cost making ini- 
tial segregations suitable materials for specific 
applications. Machines have been 
cyclic vibration, wetting and drying and heating and 
cooling well combinations these conditions. 
The company’s experience indicates that slight modi- 
fications between coatings frequently determine 
whether they will satisfactorily resist the environ- 
ment not. 


Test Equipment Developed 

Automatic laboratory test equipment for acceler- 
ated tests had developed selection could 
made among the multitude possible coatings 
formulation variables make possible. Slight modifi- 
cations were found critical determining the 
relative efficiencies coatings. The family Sola- 
ramic coatings made modifications min- 
eral combinations discovered number years ago. 
Some these are useful for protecting high alloys 
and others for low alloys. The necessity for selection 
among the numerous combinations these coatings 


Figure 2—Results period testing are shown. Uncoated sample 
upper left. Sample upper right was coated with 418 and 
the lower sample with 5210-2C. 
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Figure 3—Mist chamber provides for alternate wetting and drying 
suspended samples. Moisture condensing the samples from the 
reservoir dried off the air from the fan. 


Figure 4—Solubility coatings corrosives tested 212 degrees 
this reflux apparatus. 


Figure 5—Fatigue properties high temperatures are tested this 
modified Krouse machine. The sample the furnace right. 


NATIONAL ASSOCIATION CORROSION ENGINEERS Vol. 


Figure samples water from areas which ceramic hot 
water heater linings are used are charged this cyclic testing 
device. 


made development machines for quick evaluations 
necessary. 


Dynamic Test Apparatus. Rapid evaluation coat- 
ings used combustion chamber linings possible 
the dynamic testing apparatus shown Figure 
Small lapped and spotwelded tubes (See Figure 
into which several holes have been drilled are sub- 
jected cyclic test involving heating and cooling. 
Tubes shown Figure were heated and cooled 
between 1900 and room temperature for hours 
minute intervals. 


Mist Tunnel. This device, shown Figure con- 
sists reservoir filled with boiling water, the 
steam from which condenses for one minute sam- 
ples suspended above it. fan then turned for 
two minutes, drying the samples. 7-day test nor- 
mally effectively tests coating porosity. 


Solubility Test Apparatus. Figure shown the 
apparatus used test solubility coatings acids 
and alkalies. Ceramic coated samples are used for 
the bases the flasks which are filled with the 
corrodent and then heated 212 degrees 


High Temperature Fatigue Testing Machine. 
standard Krouse machine was adapted shown 
Figure high temperature fatigue data could 
collected. The material tested the furnace, 
which kept the desired temperature. 


Water Heater Linings Test. device for testing the 
resistance coatings designed for protection the 
interiors water heaters against corrosion from 
domestic waters shown Figure Samples 
water from any locality can used the chamber 
which automatically heated and cooled. 
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ISUAL conditions along pipe 

line will tell experienced engineer more 
about the corrosion hazards existing than can 
from electrical measurements alone. any 
case, electrical tests must accompanied obser- 
soil conditions valid estimates are 
made. 

Besides the various electrical survey methods out- 
lined below, infallible method locating corro- 
sive areas along pipe line the detection and re- 
pair leaks. 

Electrical measurements usually are used de- 
termine 

Soil resistivity. 

Pipe-to-soil potentials. 

Pipe line currents. 

Earth currents from the pipe. 

recognized that results obtained through elec- 
trical tests may vary from season season and that 
the following factors are significant contributing 
corrosion buried pipelines: 


rainfall and length wet and dry 
seasons. 

2.Character the terrain; that is, whether 
flat sloping, wet dry. 

Use which land put; that is, whether culti- 
vated not. 

and amount fertilizer used. 

Paved areas, streets, roads, parking areas. 


Soil Resistance Tests 

While the environment low resistance soil 
area favors local cell action, true likewise that 
these areas are found usually the discharge 
points long line currents. Location these low 
areas electrical measurements usually 
justified because the number corrosive points 
thus indicated makes the effort worthwhile. 

Numerous methods determining soil resistivity 
are available. These include: 


Resistivity soil pipe depth can deter- 
mined augured sample taken from pipe 
depth and measured standard soil box 
Putnam cube.’ 
Measurements can made either the surface 
“four electrode method” gives average soil 
resistance depth equal the spacing the 
rods. change the average with increased 
spacing indicates formation different resistance 
has been encountered. 


The four electrode tests can made with bat- 
w% A paper presented at the Eighth Annual Conference, National As- 
aon of Corrosion Engineers, Galveston, Texas, March 10-14, 
52. 


Electrical Measurements Applied 
Corrosion Investigations* 


WILLIAM SCHNEIDER and DAVID HENDRICKSON 
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Abstract 


The authors relate methods used locate the anodic 
areas wrapped gas pipe line, the two 68- 
inch Mokelumne Aqueducts and smaller cement 
mortar coated water pipe line. Efficiency and ease 
using earth surface potential method 
trated their application several corrosion prob- 
lems, including one involving underwater crossing 
the two Mokelumne Aqueducts. 


tery, voltmeter and milliameter, McCollum earth 
current meter ground megger. When bat- 
tery used the average number reversed 
current readings should used avoid errors 
due polarization. 


Pipe-to-Soil Potential Test 
Pipe-to-soil potentials are measured the as- 
sumption they are indicative and related cur- 
rent flowing from the pipe through the soil. 
Potentials indicated the voltmeter connected be- 
tween the pipe and the test electrode are composed 
several parts various magnitudes, including: 


Galvanic potential between steel pipe and test elec- 
trode. 

Potential drop through pipe wrapping because 
current flow. 

Potential drop between pipe and 
cause current flowing soil. 


| 
n 


NORTH 


CURRENT FLOW 


Figure 1—Pipe current. 


FLOW FROM PIPE 


SOIL GURRENT 
MILLIAMPE RES 


FLOW TO PIPE 


Figure 2—Earth current. 


Figure 3—Correlation soil resistivity, P/S potential, P/S 
current and leak locations. 


Contact potential between test electrode and soil. 
Variable.) 

National Bureau Standards tests different 
soils have shown variation potential between 
steel and copper sulfate electrode vary between 
—.490 and —.760 volt. The authors’ tests, using 
clean steel rod test electrode showed pipe-to- 
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soil potential ranging between +.200 and +.900 volt 
when the rod was inserted various points the 
bottom excavation apparently uniform yel- 
low clay. 

When there very high resistance circuit 
through the soil from one portion the pipe an- 
other from the pipe some other buried 
ture, the potential registered will only the differ- 
ence between the steel pipe and the test electrode 
that particular formation. 

The variables enumerated above indicate that 
“measurement pipe-to-soil potential gives defi- 
nite quantitative measure the extent the haz- 
ard 


Pipe Line Currents 


Anodic corroding portions pipe line can 
located measuring the drop potential over 
given length pipe, usually with high resistance 
millivoltmeter potentiometer and then calculat- 
ing the current from the known resistance the 
pipe. When the pipe resistance not known 
result inadequate records, changes during repairs 
and renewals, for whatever other reason this fac- 
tor obscure, resistance can determined the 
Hering Divided Circuit Method.* (Figure 


Earth Current Survey 


Because corrosion directly proportional cur- 
rent discharged from the metal, the McCollum earth 
current meter the National Bureau Standards 
gives the “only accurate method determining the 
rate corrosion” and “it will nearer true 
indication electrolysis condition than any other 

Because some localities corrosion ceases en- 
tirely during the dry season soil current tests should 
made during the rainy period when corrosion 
its maximum rate during the annual cycle. 

Because readings the McCollum meter made 
when the electrode placed against wrapping 
pipe are likely either zero very low, the 
authors’ practice simulate conditions existing 
coating fault removing part the wrapping, 
cleaning the pipe with gasoline, scouring the surface 
thus exposed with soil and replacing soil against the 
bare metal. 

Figure shows plot earth current survey 
pipe. 

Figure shows graphically results survey 
using three the methods previously mentioned 
together with plot the leaks that have occurred 
since installation cathodic protection 
106000. These data apply 16-inch wrapped gas 
line, miles long, installed the Sacramento Val- 
ley, California 1929. 


The terrain flat, poorly drained 
irrigated. Several water courses the irrigated area 
cross the pipe line and cause the soil near them 
periodically wet and dry. The soil principally 
adobe the southern end the line and yellow clay 
the northern end. The corrosive areas shrink 
ing the dry seasons the width water courses. 


February, 1948 survey was made (See Figure 
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after the line had been buried years. mildly 
corrosive area and several neutral zones are indi- 
cated the February survey which followed un- 
usually dry winter. Because the leak record does not 
correlate precisely with the results this survey 
single survey, surveys taken during one sea- 
son the year only locate potential danger zones. 
the same series tests recorded Figure were 
made another season, under different climatic 
conditions, likely the results would correlate 
better with the leak record. 

These pipe-to-soil potential tests were made with 
steel rod electrode and soil resistances measured 
Putnam Block test sample taken from 
bottom pipe depth. 

Best correlation with leak data obtained 
earth current tests. Failures between Stations 100,- 
000 and 110,000 occurred before rectifier installa- 
tion was made this location 1944. 


Pipe-to-Soil Potentials 
Two Large Aqueducts 
Experience the East Bay Municipal Utility Dis- 

trict has shown that when two steel aqueducts are 
buried feet apart the same right way and 
that when one has bituminous and the other con- 
crete coating, the pipe-to-soil potentials the two 
pipes may differ much 500 millivolts from one 
another the same soil. The bituminous coated 
aqueduct anodic the concrete coated aqueduct. 
The aqueducts are parallel for 81.16 miles. The bi- 
tuminous coated pipe, inches diameter, 
years older than the 68-inch cement mortar 
coated pipe. The lines extend from the foot the 
Sierra Nevada Mountains through the San Joaquin 
Valley the east shore San Francisco 


Preliminary Survey 
preliminary electrolysis survey the Moke- 
lumne Aqueducts made the drop potential 
method showed whether the pipe lines were picking 
losing current. potential survey 
followed. 


Limitations Methods 
Drop Potential. The half mile span used the 
drop potential survey could the vector differ- 
ence two currents opposite directions, both dis- 
charging into the soil. Measurements would indicate 
only direction flow the largest vector. 


Test Coupon Method. The test coupon method 
determine metal loss used concrete 
coated steel pipe. The bare steel coupon anodic 
the concrete coated steel and will corrode 
result the galvanic couple. 


Surface Potential Method. With the Soil Surface 
Potential Method described Mudd’ the crest 
corroding area pipe line (anodic section) may 
found setting one electrode away from the 
line and moving the other from place place along 
the pipe line until the point highest reading 
found. 


ELECTRICAL MEASUREMENTS 


CORROSION INVESTIGATIONS 


- 


in Lower Position 


Figure 4—Current discharging from bottom pipe. 


EAST Bar UTNITY 
GRAPH- ELECTROLYSIS SURVEY CROCKETT PIPE LINE 
AREA WEAR CROCKETT PUMPING PLANT 
(0.1988 


Figure 5—Graph surface potential survey. 


There nearly always exception the rule 
any test method. For instance, the surface potential 
method will show current pickup when pipe line 
discharging current from the bottom and picking 
the top. This condition illustrated 
Figure order check this condition neces- 
sary drill two holes the depth the bottom 
the pipe shown the diagram. Under this condi- 
tion the lower position the electrodes will show 
current discharging while surface 
show current pickup, but the pipe will need cathodic 
protection. 

The pipe-to-soil potentials using copper sulfate 
electrode for conditions shown Figure showed 
high negative values one corroding area (549 
561 mv). the adjacent area which had leaks 
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Figure 6—Showing land anchor and river levee. 


Zz 


Figure 8—a) Record survey made with cyclic interruption rectifier 

current. Record survey made turning rectifiers off sequence, 

showing protection afforded each rectifier. Charts were made 

instrument which features high speed photoelectric ink strip chart re- 
cording. Chart speed was inches minute. 


the potentials varied from 408 494 mv. All 

corroding areas did not follow the same pattern. 
When probing with the two electrode method 

the surface the ground the corroding areas will 


Figure 7—Installing insulation material between steel bent and pipe 
concrete coated line. 


usually show hollows the potential graph 
for conditions illustrated Figure 

order determine the probable condition 
pipe line may necessary use combination 
tests, pipe-to-soil potential, surface potential meas- 
urements and potentials taken the depth the 
pipe bottom. One test method may not follow the 
rule the book, therefore safer use many 
check methods possible. 

important know the current density dis- 
charge from corroding areas, and after cathodic pro- 
tection has been installed important know 
the density current pickup. 

Current pickup discharge can approximated 
the following formula: 


current density pipe surface ft. 


surface voltage drop for spac- 
ing ten pipe depths right angles 
the pipe millivolts, being taken 
one side the pipe and the op- 


posite side the pipe. 


+e 


soil resistivity, ohm/cm 
pipe outside diameter, inches 


This true for homogeneous soils fairly uniform mois- 
ture content. soils which have been dried out and whose 
chemical concentration has changed serious errors can 
Actual reversal potential between wet and dry seasons 
have been observed when using the surface potential method. 
avoid this error the near electrode should very close 
the pipe and the remote electrode should contact the 
moist soil pipe depth. 


The constant, 160 based electrode spacing 
10h where the depth the center the 
also assumes the pipe bare. The formula 
was considered applicable the concrete coated 
pipe because coating resistance fairly uniform. 

The modification below was used for the 
nous coated pipe. Assuming the coating 
percent 


160e 
= dp 
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Condition the coating was determined deriv- 
ing factor averaging the conditions revealed 
several excavations. 

Surface measurements were used instead earth 
current measurements because the difference 
cost. When current determinations river cross- 
ings are made the surface potential method 
can used economically. 


Change Potential Method. Before using the sur- 
face potential method the change pipe-to-soil po- 
tential caused cathodic station was used 
criterion. increase 300 referred the 
permanent electrodes the cathodic protection in- 
stallation was considered sufficient protection. 

After the second Mokelumne Aqueduct was com- 
pleted another electrolysis survey the first aque- 
duct was made determine the status the ca- 
thodic protection had changed. crossing 
Old River and Middle River, means the tests 
referred the preceding paragraph was deter- 
mined there had been decrease protection, that 
is, the pipe-to-soil potential changed much less from 
the off status the rectifier. 


Further investigations revealed that most the 
output the rectifiers these crossings was flow- 
ing into the new aqueduct through the steel bents, 
which were intimate contact with the pipe where 
was elevated above ground level; and through the 
reinforcing steel the shore and land anchors (See 
Figure 6). 


Surface Potential Measurements 
Applied River Crossings 


Old River the pipe line supported bents 
both sides. Aqueduct No. has concrete bents 
supported wooden pilings, with wooden saddle 
between bents and pipe. Aqueduct No. supported 
steel bents resting reinforced concrete pilings. 
The steel saddle contact with the pipe (See 
Figure 7). 

Before Aqueduct No. was insulated from the 
steel bents, surface potential readings were taken 
the crossings determine current discharge. 
While this was underway the output the rectifier 
about seconds off. Surface potentials were taken 
the river bottom recording potentiometer. 
See Figure 8a. The graph shows current discharge 
less when cathodic station than when off. 
After the pipe was insulated from the bents tests 
showed current pickup instead discharge. 

the San Joaquin River the aqueducts are un- 
derground. Cathodic protection had been applied 
Aqueduct No. and the river crossing. Aqueduct 
No. was isolated from No. and the river cross- 
ing insulated joints. The three rectifiers the 
area have aggregate output about 200 amperes. 

Surface potentials were taken with all three sta- 
tions mobile radio the stations were turned 
off sequence. Figure shows the protection pro- 
vided each station. With all stations the poten- 
tial toward the pipe stations off the 
potential reversed discharge from the pipe. 


ELECTRICAL MEASUREMENTS CORROSION INVESTIGATIONS 


Figure 9—Point corrosion failure 25-inch Gunite coated pipe. 


modified standard copper sulfate half cell was 
used for the underwater measurements. was 
weighted with lead and had three pronged foot 
keep upright. 


Locating Corrosion 
Cement-Mortar Coated Pipeline 

The simplicity and flexibility the surface poten- 
tial method permitted location corroded areas 
25-inch Gunited pipe underground years. Exca- 
vations checked the accuracy and confirmed the 
reliability the survey with the result that instead 
replacing 1500 feet pipe $25 foot, repairs 
were made and cathodic protection system installed. 

Graph the surface potential survey shown 
Figure base electrode, indicated circles 
the —20 potential line the graph, was set 
feet one side the pipe. The other electrode was 
placed over the pipe the surface the ground 
and called the probing electrode. Measurements were 
made every feet and the base moved every 100 
feet. The graph does not close every 100-foot sta- 
tion with the largest discrepancy indicated Sta- 
tion 1100. 

Station 100 110 gas pipe line crossed over 
the water pipe and the hump indicated there be- 
lieved due this line because the water line 
coating was excellent condition the crossing. 
station 180 210 the pipe had been exposed 
repair leak and the excavation was still open while 
the survey was being made. This necessitated plac- 
ing the electrode one side the line instead 
directly over and accounts for the drop this 
point. This was the first leak recorded the line. 
Condition the pipe this point shown Figure 

Shortly after this leak was discovered another bad 
leak occurred Station 300 310 where the coating 
was bad condition. Because the entire area em- 
bracing these leaks low swamp was logical 
assume that the whole 1500 feet traversing the area 
was bad condition and should sur- 
vey was made two days two men which showed 
that the entire pipe line was not bad condition. 
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Excavations check these findings confirmed them. 


Conclusion 

Considering that the original investment the two 
aqueducts, plus the river crossings, exceeds $33,000,000 
and that they probably could not duplicated today for 
several times that amount, logical that every 
likely method which will helpful the engineer 
solving the corrosion problems should tried. 
Old methods frequently can profitably supple- 
mented newer ones. 

Actually the surface potential method, developed 
geophysicists over years ago locate earth 
currents generated oxidizing ore bodies, has been 
adopted the corrosion engineer locate oxidizing 
sections pipe line. The four-electrode method used 
determining soil resistivity another tool the cor- 
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Investigation Synthetic Fingerprint Solutions. 
Stanley Eisler and Harry Corrosion, 


Vol. 10, No. 237-242 (1954) Aug. 


Page 239 substitute the following for the heading 
Table 


Table Anaylses and 
Formulations 


Changing the table number from 


page 239, substitute the following for the head- 
ing Table 


TABLE 2—Synthetic Perspiration Formulations 


Changing table number 


240 insert under the heading Table 


Grams per liter* 


rosion engineer has common with the geophysicist, 
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Radiometric Study the Adsorption Characteristics 
Calcium Sulfonate Rust 


VAN HONG, STANLEY EISLER, DAVID BOOTZIN AND ALEX HARRISON 


METHOD used extensively for the corro- 

sion prevention steel the use polar 
organic compounds corrosion inhibitors organic 
and inorganic coatings. These coatings serve mainly 
isolate the metal from the corrosive environment 
and limit the diffusion both moisture and oxygen 
the metallic surface. 


number theories have been evolved the 
mechanism adsorption these inhibitors. gen- 
eral, there little disagreement with the contention 
that these materials function terms adsorption 
the inhibitor molecule from solution onto the 
metal surface. However, there considerable vari- 
ance opinion how this adsorption takes place. 


recent years number investigators have 
that adsorption not limited any specific 
area solid surface. That is, the inhibitor may 
adsorbed any part the metal surface although 
may adsorbed more firmly some areas than 
others. Machu’ believed that adsorption may take 
place over the entire surface and strongest the 
anodic areas. points out that adsorption 
cations also takes place anodic areas. Hacker- 
believed that adsorption corrosion inhibi- 
tors takes place over the entire surface the metal, 
thus reducing the galvanic corrosion due local 
anodic and cathodic areas. 

conjunction with the study the adsorption 
mechanism, necessary know the degree 
adsorption level set which the inhibi- 
tor successfully inhibits corrosion. The majority 
the quantitative adsorption determinations men- 
tioned the have been made gravi- 
metric means using compounds the organic acid 
and amine types. The greater adsorptivity these 
compounds has been attributed their polar charac- 
teristics, since known that they are adsorbed 
1000 times more readily than the alcohols, esters 
any other polar molecules not capable ionizing 
the oil-water-metal Quantitative ad- 
sorption determinations organic acids such 
stearic acid non-polar solvents have been made, 
radioactive tracer but the litera- 
ture survey indicates that work the quantitative 
determination the adsorption soap-type inhibi- 
tors such calcium dinonyl naphthalene sulfonate 
lacking. 

practical indirect approach has been used 
many rust preventive laboratories determine the 
quality the inhibitor films adsorbed from non- 
polar solvent. This involves the comparative evalu- 
ation the time necessary cause the breakdown 


*& Received for publication October 21, 1953. The opinions or asser- 
tions contained herein are not to be construed as being official or 
reflecting the views of the Department of the Army. 


343 


VAN HONG—Research Chemist the Rock 
Island Arsenal Research and Development 
Laboratory Ordnance Corps, Army, 
Rock Island, has been engaged cor- 
rosion research and rust preventive fields since 
1946. holds Chemistry, Syracuse 
University (1937) and had six years research 
and development experience the chemical 
and industries prior his present 


STANLEY EISLER—Supervisor, Radiochem- 
istry Section, Rock Island Arsenal Laboratories. 
was associated with Carbide and Carbon 
Chemicals Corp. between 1944 and 1946 
supervisor the mass spectrometer laboratory 
the gaseous diffusion atomic energy plant 
Oak Ridge, Tenn. has chem- 
istry from Indiana University, 1933. 


DAVID BOOTZIN—Supervisory Chemist 
charge the Corrosion Preventive and Hy- 
draulic Fluids Section Rock Island Arsenal 
Laboratory. has been occupied with re- 
search and development 
petroleum products used preserve ordnance 
material since 1946. received his 
chemistry from University Wisconsin 1939. 


ALEX HARRISON—Now employed the Rub- 
ber Laboratory Rock Island Arsenal. Be- 
tween 1950 and 1953 Mr. Harrison was en- 
gaged research the Corrosion Prevention 
Section the Rock Island Arsenal Laboratory. 
received degree chemistry from 
Augustana College, Rock Island, 1950. 


Abstract 


Calcium dinonyl naphthalene sulfonate 
pared using radiocalcium the tagged atom. Tests 
similar those previously reported tor studying the 
adsorption stearic acid were conducted. was 
found that the amount adsorption 
greater percent relative humidity than 
percent and then increased maximum 100 
percent relative humidity. This method studying 
rust inhibitors should applicable other sul- 
fonates well other types rust inhibitors. 
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the adsorbed film under controlled conditions 
aeration, temperature and relative humidity. Analy- 
sis results based the rust ratings test 
specimens specified time intervals. Cooperative 
and independent work various in- 
dicate this type test, best, only relative 
accuracy and reproducibility. with the hope 
improving the above types test and the possibility 
developing more reliable means measuring 
the quantity metal soap inhibitor adsorbed from 
non-polar solvent that this investigation was under- 
taken employing radioactive tracer techniques. 

The effect other factors such as: type metal, 
temperature, time immersion, solvent, solute and 
concentration inhibitor films metal-oil-inhibitor 
adsorption systems inadequately understood also. 
The above mentioned variables are common oc- 
currence the rust preventive laboratory. They are 
involved the preparation corrosion test speci- 
mens, formulation blends and the application 
rust preventive oils and compounds, hoped that 
some clarification the above problems may 
obtained during the course this investigation. 

Although this study limited calcium 
naphthalene sulfonate, may assumed that the 
observed behavior this compound representa- 
tive the behavior this class compounds. 
However, verification this assumption should 
made continuation this investigation. 


Materials Employed 

The calcium dinonyl naphthalene sulfonate, which 
the corrosion preventive additive used for this in- 
vestigation, was prepared, purified, and identified 
Hong and was prepared direct reac- 
tion dinonyl naphthalene sulfonic acid and radio- 
active calcium-45 (obtained Ca*Cl, from Oak 
Ridge National Laboratory authorization the 


TABLE 


Preliminary Test Results Employing the 
Stearic Acid Adsorption Technique 


Coupon Counts per Minute* 

Average 40.5 


Background 29.0 
Net counts per minute 11.5 


* Counting determinations made with a TGC-2 Geiger Muller Tube. 


TABLE Cabinet Exposure Results 
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Atomic Energy Commission, Isotopes Diyi- 
sion) using excess nonactive calcium 

Test solutions used for this investigation were 
and percent concentrations the radioactive 
sulfonate refined petroleum oil. All the tests, with 
the exception the concentration studies, were con- 
ducted using the percent solution and henceforth 
this solution will referred the “calcium sul- 
fonate-oil solution.” 

The solvent employed was refined petroleum oil 
with viscosity 10.52 100 degrees which 
similar the viscosity commonly used pre- 
servative lubricating oil. This oil was selected be- 
cause was refined, uninhibited petroleum oil 
representative class base oils used the 
government. 

The coupons used for the adsorption studies were 
made SAE 1020 steel. They were approximately 
one inch diameter and thick. 
hole was drilled from the coupon edge for 
ease handling with wire hooks. 


Preliminary Test Results 


series tests was conducted utilizing the 
method described prior for the study 
the adsorption stearic acid These tests 
were conducted determine the applicability the 
method the study the adsorption characteristics 
the calcium sulfonate. 

The procedure used was follows: 


Prepare sandblasted coupons and clean thoroughly. 

each coupon individually, and without agi- 
tation, for minutes the 
solution. 

Drain for one hour room temperature. 

Degrease using trichloroethylene the vapor de- 
greasing solvent, using eight minute degreasing 
cycles interspersed with minute cooling periods. 

and count using thin mica window Geiger 
tube. 


The results typical test are presented Table 

where will noted that the counting rates are 
only slightly above the background counting rate. 
Therefore, was assumed that practically ad- 
sorption had taken place under these test conditions. 
During this same period corrosion protection tests 
were progress study the inhibiting properties 
the radioactive sulfonate comparison with simi- 
lar non-radioactive batches previously prepared and 
studied. For this study Fog Cabinet, the general 
(Bu. Ord), Lubricating-Oil, Low Temperature, Spe- 
cial, was used. The operating conditions for these 
tests were 120 degrees and 95- 

100 percent relative humidity. 


CONCENTRATION 
Counting | Percent of | Counting | Percent of 
Rate, Net Initial Rate, Net Initial 
Exposure Time Counts/ Counting Counts/ Counting 
In Hours Minute Rate | Minute Rate 
889 100 4705 100 
373 42.0 1324 28.1 
523 62.3 1601 34.1 
459 51.6 1460 31.0 
377 42.4 1299 27.6 
ee eee 335 37.7 1096 23.3 
After degreasing. ..... 375 42.2 1168 24.8 


protection study the radioactive 


PERCENT material, observations were made 


Counts/ Counting the inhibitor during exposure. 
active calcium sulfonate oil were 
employed these tests, namely 
and percent. These test con- 


October 


been 

inhibi 
blaste 
dition 
placin 
the 
tion 
while 
hours 
detern 
were 

degre: 
flow 
tube 
This 
result: 
runs 
groun 


pons 


that 


minat 
that 
follow 
series 
Staten 


af 
4 
The 4 
The 
data 
the 
as COT 
the 
tend 
ing 
the 
inhibi 
the 
the 
becau 
this 
Res 


October, 1954 


bracket the percent concentration which had 
been found the best, regards corrosion 
inhibition, several concentrations tested the 
non-radioactive study. Five clean 
blasted one face were used for each test con- 
dition. The test specimens were prepared 
placing two drops the test solution the center 
the sandblasted face the coupons. The test solu- 
tion spread over the entire surface the coupons 
while they remained horizontal position for 
exposure the fog cabinet. The counting rates were 
determined this time and periodically during the 
subsequent exposure period. The counting rates 
were determined without degreasing the coupons 
until the final inspection, which time they were 
degreased. Counting determinations for this test and 
all subsequent tests were made using windowless 
flow gas counter rather than the mica window Geiger 
tube which had been used for the preliminary test. 
This was done obtain higher counting rates and 
resultant better statistical accuracy. All counting 
runs were made for three minutes except the back- 
ground counting runs which were for five minutes. 


The following conclusions may drawn from the 
data presented Table 

The immediate drop counting rates due 
the leaching excess oil from the surface the 
coupons. 

low counting rates after hours’ exposure 
compared counting rates later intervals may 
due the coupons not being completely dry 
the time counting. The moisture present would 
tend produce shielding effect. Subsequent count- 
ing rates were determined after allowing the cou- 
pons stand desiccator for least hours 
obviate this source error. 

3.The decrease counting rates from hours 
264 hours due the slowly leaching away 
the oil film. 

4.The percent residual activity remains higher 
the case the percent concentration indicating 
that there relatively greater adsorption the 
inhibitor from the original oil film. 

greater the concentration the inhibitor 
the greater the amount adsorption, shown 
the higher counting rates the percent concen- 
tration. 

6.The counting rate increases after degreasing 
because the shielding effect the last traces oil 
has been eliminated. 

the above conclusions follows that 
adsorption has taken pace under the conditions 
this test. 

Results the above test provided the first indica- 
tion true adsorption the calcium sulfonate 
sufficient magnitude for accurate radiometric deter- 
minations. Based these results, was indicated 
that adsorption the particular material under in- 
vestigation would occur humid atmosphere. The 
following sections this report will deal with 
series tests designed substantiate the above 
Statements and determine the optimum conditions 
necessary promote adsorption. 
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Effect Conditioning Atmosphere 

Since the amount moisture per unit volume 
air controls the amount moisture coming con- 
tact with the coupons, was believed that would 
interest find the optimum conditioning rela- 
tive humidity necessary for obtaining maximum ad- 
sorption. For this study clean, sandblasted coupons 
were dipped for one minute the calcium sulfonate- 
oil solution and then placed various prepared 
humidity conditions for period hours and 
temperature 75+5 degrees 

The following approximate relative humidity con- 
ditions were used for this test: 


Percent 
Humidity Conditions 
Desiccator containing CaCl, 
humidity room 
Static humidity chamber, satu- 
rated solution 
Static humidity chamber, satu- 
rated NH,Cl solution 
Static humidity chamber, satu- 
rated ZnSO,*7 solution 
100 Static humidity chamber, dis- 


tilled 


Results two tests are presented Table 
will noted that there increase the amount 
adsorption with increase relative humidity and 
that the maximum rate adsorption attained 100 
percent relative humidity. The average net counts 
per minute are plotted against the percentage rela- 
tive humidity Figure (representing average 
the two tests), where will noted that be- 
tween and percent the counts per minute are 
directly proportional the relative humidity. 

further study the effect conditioning at- 
mosphere was made with regard the length time 
required attain maximum adsorption 100 per- 
cent relative humidity. Five coupons prepared 
previously mentioned were conditioned 100 


TABLE 
Effect Conditioning Various Relative Humidities 
Net Counts per Minute 
Percentage Relative Humidity Test A-7 _Test A-7 | Test C-5 C-5 
50 | 113 182 
373 454 
564 590 
562 693 
609 740 


TABLE 
Effect Time 


Net Counts per Minute 
Test A-9 Test A-9a Test C-4 
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percent relative humidity for each the following 
periods: 16, 24, and hours. The results 
this test and two similar tests wherein the adsorp- 
tion rates were determined for and hours 
only, are presented Table noted that 
there gradual increase adsorption with time, 
until the maximum amount adsorption attained 
after 24-hour conditioning period. Since the opti- 
mum conditions for maximum adsorption were de- 
termined 100 percent relative humidity for 
24-hour period, these conditions were employed for 
all future tests and hereafter will designated 
“conditioning.” 


Effect Degreasing Agent 


Accurate radiometric determinations the truly 
adsorbed calcium sulfonate layer can accom- 
plished only the oil film completely removed. 
This necessary because the oil film tends shield 
the radiation from the adsorbed sulfonate and intro- 
duces another error result measurement 
radiation from the sulfonate the film itself. There- 
fore, tests were conducted determine the best sol- 
vent for removal the oil film and the best proce- 
dure employ. vapor degreasing technique was 
used because there less chance solvent contami- 
nation and redeposition the 
when this technique Three solvents, 
trichloroethylene (b.p. degree petroleum 
naphtha (b.p. 55-57 degrees and petroleum ether 
(b.p. 36-55 degrees were tested. For each test five 
coupons were sandblasted, cleaned, dipped the 
calcium sulfonate-oil solution for one minute, drained 
for least two hours and conditioned. The coupons 
were then degreased for 5-minute cycles interspersed 
with 10-minute cooling periods. They were counted 
after each cooling period. 


Results typical test are shown Table and 
may concluded from the data here presented 
that trichloroethylene the best the three solvents 
tested, because the leveling off point reached after 
one cycle. The “leveling off point” defined here 
the point which further degreasing will not reduce 
the count more than percent. shown Table 


TABLE 
Determination Degreasing Procedure 


Net Counts per Minute 


Agent Cycle 1 Cycle 2 Cycle 3 
Trichloroethylene................. 1059 1048 
Petroleum naphtha...............- 1114 1061 973 
rs 2052 1671 1513 
= — 

TABLE 
Sandblasted Versus Polished Surfaces 
= = = = 
TEST A-10 TEST A-10a 

Coupons Coupons Coupons Coupons 

562 566 735 633 

580 640 744 554 

617 629 756 541 

567 499 749 638 

560 479 716 512 
Background.......... 70 70 76 76 
Average Net c/m..... 507 +21 493 +66 664 +14 500 +51 
Coef. variation..... 3.6% 11.7% 1.9% 8.8% 
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the second cycle the case trichloroethylene 
did not reduce the counting rate more than 
percent. Therefore, one 5-minute vapor degreasing 
cycle, using trichloroethylene the degreasing sol- 
vent was employed all future tests. 


Effect Panel Surface 


This section the report devoted the deter- 
mination and comparison adsorption rates 
cium sulfonate sandblasted steel 
surfaces. This information was considered essential 
for two reasons: that the surface employed for 
future tests would give the higher rate adsorption 
for better statistical accuracy, and the more im- 
portant reason using the type surface which 
would provide the best reproducibility. 

Five sandblasted and five polished coupons, pre- 
pared previously detailed were used for each 
the two tests conducted. Results these tests are 
presented Table shown here sandblasted 
surface gives higher counting rate than polished 
surface. possible explanation for the above may 
the greater surface area the sandblasted coupon 
compared polished coupon like size. may 
noted that the coefficient variation (which 
the ratio the standard deviation the average 
counts/minute expressed percent) not 
great for sandblasted for polished surfaces, 
indicating that better reproducibility obtained 
using sandblasted coupons. Therefore, sandblasted 
surfaces were employed for all subsequent tests. 


Effect Immersion Time and Agitation 


This study was undertaken determine time 
immersion and agitation affected the amount cal- 
cium sulfonate adsorbed steel. For this study five 
coupons were dipped and five agitated the calcium 
sulfonate-oil solution for each the following peri- 
ods: and minutes. The agitated coupons 
were rotated individually the solution speed 
cycles per minute, while the others were merely 
dipped. After each immersion period the coupons 
were allowed drain for least one hour and then 
conditioned and degreased according the estab- 
lished procedure. They were then cooled and the 
counting rates were 

Results this test are presented Table From 
these results may concluded that there 
significant difference adsorption, related time 
immersion, whether the coupons been 
dipped agitated. This indicates that adsorption 
takes place steel while immersed oil solution 
this particular calcium sulfonate and that adsorp- 
tion begins only when the sulfonate subjected 
conditioning humid atmosphere. 


Effect Concentration 


The final phase the investigation entailed the 
study concentration and its effect adsorption. 
has been previously stated that percent con- 
centration calcium sulfonate was the best re- 
gards corrosion inhibition the several concentra- 
tions studied. For this reason the adsorption charac- 
teristics concentrations bracketing percent 


PERCENT 


HUMIDITY 


RELATIVE 


Figure 


and 
studie 
the 
Cou 
were 
previo 
preser 
increa 
tests 
betwe 
whose 
Spe 
termit 
With 
were 
Was 
nate 
Since 
count 
listed 
the 


October 
: 
‘y 


October, 1954 


PERCENT 


w 


t's 


> 


RELATIVE 


400 


NET COUNTS/MINUTE 


Figure conditioning various relative humidities (Average 
two tests). 


and percent) plus percent concentration were 
studied obtain the effect inhibitor concentration 
the degree adsorption. 

Coupons were prepared and dipped the above 
mentioned solutions for period one minute. They 
were then drained, conditioned and degreased 
previously described. The results two tests are 
presented Table and Figure where can 
concluded from the data presented that adsorption 
increases with increased concentration. The curve 
Figure which represents average the two 
tests shown Table indicates the relationship 
between concentration and adsorption. The curve 
closely represents the positive values the parabola 
whose equation 110,330 where the limits 
counts per minute and the concentration ex- 
pressed percentage. 


Specific activity the calcium sulfonate was de- 
With this knowledge and the counting rates that 
were determined for the various concentrations, 
possible determine the weight the sulfo- 
nate adsorbed steel for each the concentrations. 
Since there was lapse several weeks between 
the specific activity determinations and the net 
counts/minute determinations for the concentrations 
listed Table was necessary correct for decay 
the adjustment the net counts/minute 
determinations was therefore made (taking the half- 
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COUNTS/MINUTE 


NET 


CONCENTRATION PERCENT 
Figure 2—Effect concentration (Average two tests). 


TABLE 
Effects Immersion Time and Agitation 


Net Counts per 


Time of Immersion (Minutes) Dipped Agitated 
641 
610 
615 
646 


TABLE 
Effect Concentration 


Net Counts per Minute 


Percent Concentration Test C-3 Test C-3a 


life 152 days), and the averages the 
two tests from Table are presented below: 


Net counts/minute 
465 
629 
876 
1203 


Percent concentration 


The amount sulfonate adsorbed per coupon for 
the various concentrations was then determined 
follows: 


Percent concentration Grams adsorbed 
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Summary 


Based the data obtained, may concluded 
that the adsorption the calcium sulfonate em- 
ployed for this investigation effected means 
chemisorption rather than simple physical forces. 
This conclusion based the facts that the pres- 
ence moisture the conditioning atmosphere 
greatly increases the amount calcium sulfonate 
adsorbed the surface also does the condition- 
ing time. 

The role the moisture promoting the ad- 
sorption the calcium sulfonate has not been deter- 
mined. However, thought that the moisture may 
have acted bond between the sulfonate and the 
metal part the chemisorption also 
possible that the moisture was necessary for slight 
ionization the compound which then could held 
the steel surface electrostatic forces. The sug- 
gestion has been made that the increase water 
vapor concentration may increase the conversion 
the metal metallic oxide thus providing greater 
area for adsorption. However, not believed that 
appreciable oxidation reaction would take place 
during the limited conditioning time 
through the oil film covering the steel surface during 
the conditioning period. 

There are instances this investigation where 
group averages did not fall into established pat- 
tern. Discrepancies such these may accounted 
for one more the following 


Randomness atomic disintegration 

Non-uniformity coupon surface finish 

Variation degreasing effectiveness 

Inconsistencies operation the counting equip- 
ment 


Conclusions pertaining the effect the vari- 
ables stated the introduction this report may 
summarized follows: 


The amount adsorption increases with the per- 
cent relative humidity and exposure time 
hours the conditioning atmosphere. 


Sandblasted steel surfaces were found more 


expedient than polished steel surfaces. Their use 
the functional test surface was made the 
basis greater accuracy and reproducibility 
the experimental evaluation. 


The adsorption rate independent the time and 
type immersion. 


increase concentration the calcium di- 
nonyl naphthalene sulfonate oil causes in- 
crease the amount adsorption. 


planned conduct further studies deter- 
mine the correlation between the amount sulfonate 


adsorbed, determined radiometrically, and the corro- 
sion resistance evaluated humidity cabinet tests, 


The authors express their appreciation their co-workers 
the Rock Island Arsenal Laboratory for their assistance 
and the Ordnance Corps, Research and Development Di- 
vision the Army and the Supervisory Staff the Labora- 
tory for permission publish the information this paper. 
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TECHNICAL COMMITTEE REPORTS 


Report Unit Committee T-6A Organic Coatings 


Publication 54-4 


and Linings for Resistance Chemical Corrosion* 


Application Techniques, Physical Characteristics 


And Chemical Resistance Polyvinyl Chlor-Acetates 


Introduction 


Purpose 

Technical Unit Committee T-6A Organic Coat- 
ings and Linings for Resistance Chemical Corro- 
sion was organized for the purpose assimilating 
and disseminating corrosion engineers factual and 
quantitative data the performance and limitations 
the various organic bases successfully used 
coatings and linings for corrosion mitigation. 


Terminology 


Throughout the committee report proprietary 
trade names have been avoided and the generic 
chemical name each organic base resin rubber 
has been used instead. Such procedure reduces 
classifications workable number and eliminates 
tremendous amount duplication. The major 
properties, performances and limitations any for- 
mulation are determined the base resin used. Be- 
cause recognized that variations compounding 
will accentuate cause deviations certain these 
properties ranges these reports are shown cover 
variations compounding. 


Presentation 


This committee report includes comparative 
tabular presentation (Table which the perti- 
nent properties all vinyl bases are directly com- 
pared. This table will useful for evaluating com- 
parative performance and for preliminary selection 
barrier types. the body the report the data 
the table are amplified and qualifications stated. 


Organic Corrosion Barriers 


These are the common uses organic corrosion 
barriers. 


and coverings for the protection equip- 
ment used handle corrosive products. 

2.Linings and coverings for equipment used 
handle product that can tolerate metallic 
contamination. 

and coverings where isolation equip- 
ment against stray impressed electric currents 
required. 

4.Linings for equipment where severe abrasion ac- 
companies corrosion. 


McFarland, Jr., Hills-McCanna Chicago, chairman. 


Abstract 


The report consists tabulated schedule data 
plus narrative report amplifying the information 
the table. Consideration given introduc- 
tion general considerations affecting organic bar- 
riers with respect surface preparation, principal 
reasons for failures, application techniques, design 
factors and testing. 


The body the report specifically about poly- 
vinyl chlor-acetates summarizes properties, discusses 
compounding variations, resistance water, inor- 
ganic and organic acids; oxidizing conditions, alka- 
lis, salt solutions, temperature limitations, impact 
and abrasion resistance, hardness, aging character- 
istics, toxicity, weight coatings 
electrical properties, coverage and shipping data, 
flammability and toxicity, surface preparation and 
application methods. 


Coatings for protection buildings, structures 
and equipment exteriors against atmospheric, 
splash, spillage and fume corrosion. 

Coatings mask off potentially corrodible areas 
equipment protected cathodic protection 
inhibitors, resulting reduced electrical anode, 
inhibitor consumption. 


Forms Available 
Basic types organic corrosion barriers available 
are listed Table method application. 
These are basic classifications and should 
understood that equipment design and end use the 
material will determine the type coating used, 
method application and thickness required. 


Types Organic Corrosion Barrier Deterioration 


Corrosion workers have indicated they need 
system rating anticipated life organic corrosion 
barriers against corrosive environments simple 
quantitative units such the “mdd” “ipy” which 
have proved useful corrosion metallurgy. 
present doubtful whether there will ever 
quantitative equivalent for organic barriers. For the 
sake comparative illustration consider first the 
case corrosion bare metals: All metals, matter 
how corrosion resistant, have positive solution rate 
corrosive solutions. With some metals this rate 
may high, with resistant passive metals and 
alloys may negligibly small. The solution rate 
can quantitatively measured loss weight 
thickness during controlled exposure periods. Organic 
barriers, being non-ionizable, not have, unfortu- 
nately for the corrosion theorists but fortunately for 
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users, consistent solution rate any corrosive en- 
vironment except their own solvents (in which they 
visibly fail matter minutes). Failure organic 
barriers may due number causes and the 
type failure will characteristic the organic 
base and its environment. 

The principal causes organic barrier failure 
follow 


Mechanical injury wear, exposing base metal. 


Permeability barrier corrosive, causing blis- 

tering and underfilm corrosion. 

Oxidation other chemical attack the barrier, 

thus altering its continuity and resistance. 

Leaching compounding materials from the bar- 
rier, thus causing internal shrinkage stress and 
ultimate cracking and checking. 

Loss adhesion. 


can appreciated that single system 
measurement can reliably and consistently evaluate 
performances organics under these varied me- 
chanics deterioration. This especially true when 
considered that any organic barrier may deterio- 
rate consequence any the above mechanics 
depending upon the corrosive environment. 


Correct surface preparation and application are 
keys the successful life corrosion barrier. Be- 
cause organic bases commonly used have solvent 
solutions with relatively poor wetting and penetrat- 
ing properties, secure proper adhesion and sat- 
isfactory service life imperative that correct sur- 
face preparation used. The recommendations' 
Technical Practice Committee 6G—Surface Prepara- 
tion for Organic Coatings, must adhered and 
should considered part this report. Equal 
care and attention should given each subse- 
quent step the application process. “short- 
cuts” omissions can tolerated from the barrier 
manufacturer’s recommendations and specifications. 
the advantage the manufacturer recom- 
mend the simplest application procedure which will 
produce consistently dependable performance. 

understood that these barrier materials are 
separating two reactive materials—the container 
one hand and the corrosive medium the other. 
order perform effectively the barrier must con- 
tinuous and appreciable thickness. The thickness 
must consistent with the exposure, equipment de- 
sign and ultimate use. 


Equipment Design 

Specifications for proper design equipment 
maximum protection organic barriers ap- 
plied thereon can and have run into dozens pages. 
The underlying principles these specifications can 
covered two basic rules, which properly un- 
derstood and zealously applied will reenforce each 
formal specification and insure maximum service life 
the equipment. These rules are: 


Avoid eliminate all sharp edges projections. 
The surface tension liquid applied coatings will 
pull them from apexes leaving insufficient coating 


thicknesses. Sheet linings are put under compres- 
sion-tension stress going over apexes, and the 
result cracking cutting through. the sheet- 
ing follows its natural curvature rounding 
apex non-adherent air-containing voids will 
found between the lining and the base metal ad- 
jacent the edge projection which will result 
blistering loss adhesion when the equip- 
ment put into service elevated temperatures, 
Hence all edges should ground minimum 
radius and all projections, such weld 
spatter, ground flush. 


Avoid eliminate all acute angles, crevices, 
pits. Liquid applications will tend accumulate 
excessive thicknesses such areas, resulting 
slow solvent release and shrinkage stresses 
cracks the dried film. Sheet linings cannot fol- 
low the contours the base metal across such 
configurations and consequently the lining non- 
adherent and confines expansible air these voids. 
Therefore all inside corners should fillet welded 
minimum radius and all crevices 
pits filled with weld metal and ground smooth. 


Specimen Testing 

Testing means barrier covered specimens can 
used develop either two types information 
depending upon the construction the specimen 
material the test environment, flat rod 
mens are commonly used. the case flat spec- 
imens the edges and corners are carefully rounded 
and the ends rods are turned the radius the 
rod. these specimens the barrier applied, 
the case liquid applications usually dipping. 
evaluating barrier performance during and after 
exposure base metal corrosion the hanger hole 
the edges disregarded. This very valuable 
method for testing material resistance but should 
formance use. 

test for probable performance under proposed 
use conditions the test specimen must similar 
construction equipment protected. Rough 
welds, pits, projections, sharp edges, crevices 
which are the surfaces lined and which 
cannot eliminated before lining coating should 
represented the test specimen. impact 
scratch injury liable occur barriers the 
equipment, scratch line impact through 
the test panel barrier will informative. Surface 
preparation and barrier application should the 
same procedures used with the actual lining. 
evaluating results consideration should given 
barrier penetration proportion the surface 
imperfections which are anticipated the equipment 
lined coated. For accurate evidence 
ice life exposure time should that required 
produce significant barrier failure. 


Acceptance Testing 
There are two recognized methods acceptance 
testing of.applied linings and coatings, both disclos- 
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ing discontinuities electrical number 
chemical tests also available are not readily adapt- 
able field testing the electrical methods. 


High frequency spark testers are used test lin- 
ings 1/16-inch thicker. the probe wire this 
tester moved over the lining surface disconti- 
nuity exposing bare base metal indicated con- 
centration the spark that point, whitening 
the spark and change the spark tone. This same 
response will result from metallic contamination 
sound surface, “discontinuities” which can 
brushed away should disregarded. The probe wire 
should moved continuously over the lining surface, 
for allowed linger too long any one point the 
spark may burn hole sound lining. The ease with 
which this burn-through accomplished increases 
with decreasing softening point, and with decreasing 
thickness the lining. for this reason that spark 
testers are not recommended for lining thicknesses 


less than 1/16-inch. 


This testing method should used only 
trained technician prevent damage destruction 
good lining. 

For lining thicknesses between mil and 1/16- 
inch the so-called “continuity” tester used. This 
consists circuit which includes dry cells and 
indicator current flow such milli micro- 
ammeter voltmeter. The base metal underlying 
the barrier tested connected the dry cells 
any conveniently exposed point and thus becomes 
part the circuit. sponge wet with electrolyte 
the other poles the dry cells through the meter. 
the sponge probes the coated surface disconti- 
nuities are disclosed the electrolyte contacting the 
base metal, completing the circuit and the resulting 
current flow shows the meter. 


Acceptance Testing and Inspection 

barrier coating thorough inspection should car- 
red during the application. addition the 
physical acceptance test described the following 
should checked during application: 


surface preparation. 


contribution each coat (alternate col- 
ors aid inspection). 


barrier over edges, corners, and 
rough areas. 


Thickness measurements should always accom- 
plished with magnetic testers such the Elcometer 
gage. 

Certain engineering data the physical charac- 
the coating materials should available. 
the case liquid coatings, such data viscos- 
ity, non-volatile content, specific gravity and generic 
coating type should furnished. For sheet and solid 
materials, such information hardness, tensile 
percent elongation and residual ash 
combustion should available required user. 
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TABLE Reference Chart 


Physical Properties 


Thermoplastic (TP) or thermosetting (TS).................. | TP 


Water absorption, percent in 24 hours at R.T..............<. 0.1—0.15 
Moisture vapor transfer, gms/100 sq. in./mins. 24 hours at 95° 

Maximum safe temperature for continuous exposure.......... 150° F. 
Dielectric strength, volts per mil at 60 cycles................ | Up to 400 
Thermoconductivity, | 4.0x 10 

Chemical Properties* 
Resis- 

CORROSIVE tance Notes 
Acids: 

NR 

Hydrochloric, 10%............. 

Hydrochloric, conc............; LR Normal room temperature 

Phosphoric, conc..............-. LR 75% conc. up to 150° F. 

Hydrofluoric, 10%............. R | 

Hydrofluoric. conc............. LR. | 60% conc. up to 70° F. 


Lower fatty, Example: acetic 20% NR 


| Satisfactory below 2% for conc. 
Lower fatty, Example: acetic 


Higher fatty, Example: oleic... . LR Any conc. up to 90° F. 
Organic food acids, Example: 
Water: 
Alkalis 
Sodium hydroxide, dilute....... R 
Sodium hydroxide, conc......... LR Special formulations satisfactory 
Calcium hydroxide............. R } 
Ammonium hydroxide, dilute... R 
Ammonium hydroxide, conc... .. LR Up to 90° F. 
Sodium carbonate............. R | 
Oxidizing Agents: } 
Hydrogen peroxide, 30%....... LR See footnotet 
Sodium hypochlorite. .......... | Verify for Suitability 
Chromic acid 40%............. LR Up to 140° F. 
Suifur dioxide solutions ........ LR | Up to saturation. atmospheric 
pressure at 90° F. Slight eftect 
| up to 90° F. 
Salt Solutions: | 
Ferrous Sulphate. ............. R | 
Copper Sulphate............... R 
Calcium Chioride.............. 
Sodium Sulphate. ............. R 
Sodium Phosphate............. R 
Solvents: 
Aromatic hydrocarbons......... NR 
Aliphatic hydrocarbons......... R 
up to 90° 
Fats and Oils 
LR | Little effect up to 90° F. 
| LR | Little effect up to 90° F. 
(moist) 
Chlorine LR | Verify for suitability 
Bromine. . NR 
Gases (moist) 
R Verify for suitability 
Hydrogen sulfide.............. LR Verify for suitability 


+ Vinyls little affected, but prospective user should test lining for possible 
effect on stability of hydrogen peroxide. 


*Legend: R—Recommended. NR—Not Recommended. LR—Limited 
Recommendation—See Notes. 
TABLE 2 
Representative 

TYPES Thicknesses 
2. Aqueous or solvent dispersions.................- 2-250 
6. Moldings. castings, and extrusions................- Wide variety of 


forms and shapes. 
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Vinyls 

Definition 

Current definition includes among “vinyls” those 
polymers vinyl chloride and copolymers vinyl 
chloride with vinyl acetate, vinylidene chloride and 
other monomers which vinyl chloride the major 
component the copolymer, such copolymers being 
usually referred polyvinyl chlor-acetates. While 
other vinyl esters, ethers and alcohols are available 
they not have extensive use corrosion con- 
trol the chlorides and chloracetates, Current use 
more exactly defines and distinguishes these, for 
example, polyvinyl alcohol, vinyl butyral, polyvinyl 
acetate and wash prime. Vinylidene chlorides are 
separately treated. 


Use and Summary Properties 

Vinyl compounds evaporated from solvent solu- 
tions are most extensively used chemical mainte- 
nance coatings because their resistance corro- 
sives. Linings thicknesses from 1/16 3/16-inch, 
applied sheets from vinyl plastisols are suc- 
cessful service applications where exposure 
oxidizing environments and oils make vinyls prefer- 
able conventional rubber linings. Being thermo- 
plastic they have temperature limitations and are 
softened dissolved such solvents esters, 
ketones, chlorinated and aromatic hydrocarbons. 
Because they are chlorinated the applied coatings 
and linings will not sustain combustion. They will 
resist the action most inorganic salts, alkalis and 
acids and although they are not recommended for 
strongly oxidizing conditions they have better re- 
sistance oxidizing environment than most other 
organic corrosion barriers. Electrical characteristics 
are excellent and these materials are successful 
use wire insulation, electroplating rack coatings 
and for isolation equipment and piping from stray 
electrical currents. 


Forms Available 

Vinyls are available and corrosion-control use 
generally, the following forms: 

1)2 mil coatings evaporated from solvent solu- 

3/16-inch calendered, extruded and molded 
sheet-applied linings and coverings; 

dipped sprayed trowel-applied linings and cov- 
erings liquid plastisol 100 percent non-volatile 
applied thicknesses from mills 3/16- 
incn. 

great variety extruded and molded shapes are 
available including tubing and tapes. 

The coatings resulting from evaporation sol- 
vent dispersion media are normally applied dry film 
thicknesses from mils and are primarily de- 
signed for protection plant and equipment ex- 
posed chemical fumes and spillage. While the 
material resistant strong corrosives and has 
been used successfully, inadvertent film discontinu- 
ities caused application subsequent injury may 
expose the base metal rapid attack. Vinyl film 
barriers also are suitable prevent undesirable 
metal contamination mildly corrosive product and 
complementary protection with cathodic protec- 
tion inhibitors. 
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For continuous exposure highly corrosive media 
thick applications sheets plastisols are pre. 
ferred generally. Plastisol applications lend 
selves the lining covering complex surfaces 
and configurations, whereas sheet best suited for 
protection surface predominantly plane unob- 
structed. 


Effect Compounding 

addition normal variations pigmentation, 
vinyl resins require plasticizers and heat stabilizers 
which remain and become integral part the 
corrosion barrier, While the characteristics, perform- 
ance and limitations vinyl corrosion barriers are 
determined the resin, deviations resistance and 
performance will caused varying amounts and 
types modifiers. Because formulations vary among 
manufacturers and among batches from the same source 
recommended that performance tested under 
actual service conditions. Data presented herein per- 
tains representative formulations extensive suc- 
cessful corrosion use and ranges indicate the effects 
variations intelligent compounding for corro- 
sion service. 


Resistances 

Water and Moisture 

The water absorption typical vinyl corrosion 
barriers between 0.1 and 0.15 percent during 
hours’ exposure room temperature and their mois- 
ture vapor transmission rate approximates grams 
per 100 square inches per hours per mil thick- 
ness degrees and 100 percent relative hu- 
midity. Vinyls have long successful use marine 
applications and for locks and dams inland water- 
ways submerged, splash zone and atmospheric ex- 
posures. Vinyl coating systems have drying time 
advantage over drying-oil coatings, such the tung 
oil-phenolic paints often used for submerged service. 
30-minute drying time possible with vinyls 
compared with minimum six hours for the tung- 
oil This permits application corrosion 
protection within the time lapse between tides and 
during short overhaul periods. 


Inorganic Acids 

Vinyls are resistant all common inorganic acids. 
For continuous immersion acids for which the cor- 
rosion rate the base metal would normally exceed 
0.05 ipy, coating thicknesses less than 1/16-inch 
seldom are recommended. Discontinuities the 
rier coating occasioned during application subse- 
quent injury will expose the base metal attack. 
With continuous exposures these strongly 
sive acids the top temperature limitation for vinyls 
150 degrees maximum should rigidly 
served. Under these limitations vinyl coatings from 
mils are giving excellent service for exteriors 
equipment and structures exposed splash, spill- 
age acidic atmospheres within and about sulfuric 
and hydrochloric acid pickling Vinyl 
sheet lined tanks, protected acid resistant 
sonry provide temperature gradient 
against impact injury, are used contain 
acids. 
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Oxidizing Conditions 

While the vinyls have greater resistance oxida- 
tion than many organics, their continuous exposure 
oxidizing concentrated acids such nitric, sul- 
phuric, chromic should attempted only after 
reliable trials verify their suitability under the pro- 
posed conditions. Vinyl covered racks and baskets 
are giving satisfactory service for immersion 
nitric acid bright dip and chromic acid plating baths. 
Sheet linings tanks are being used successfully 
for continuous service with these corrosives. 


Organic Acids 
Vinyls are not suitable for use with the lower ali- 


phatic acids such formic acetic, unless they 
are concentrations less than percent. Resist- 
ances other organic acids, including fatty acids 
generally are good, but for each proposed use their 
suitability should verified trial under service 
conditions. 


Alkalis 
Vinyl barriers are inert all common alkalis and 
are wide use linings for caustic soda storage 
tanks and tank cars handling iron-free caustic soda. 
Their resistance alkalis coupled with low mois- 
ture permeability make them excellent coatings for 
use with many cathodic protection installations. 
Vinyls should used under ammoniacal conditions 
only after thorough test. 


Salt Solutions 

Resistance vinyls common acids and alkalis 
accurately forecasts their resistance solutions 
salts formed from these acids and alkalis. Even for 
ionizable salts acids which affect the vinyls, 
such acetates nitrates, the acid concentration 
obtained hydrolysis the salt insufficient 
adversely affect the vinyl barrier. 

Corrosive oxidizing salts such ferric, cupric and 
mercuric salts are resisted vinyls but wherever 
the normal corrosion rate the salt solution exceeds 
0.05 ipy protection should provided linings 
coverings suggested minimum thicknesses 
3/32-inch. 

Mother liquors other solutions carrying appre- 
contents crystals may slowly wear away 
thin vinyl coatings, under such circumstances the 
heavier thicknesses obtained from sheet plastisol 
linings are indicated. 


Solvents 

Vinyls are softened dissolved ketones, esters, 
ethers and chlorinated and aromatic hydrocarbons. 
The vinyls are inert to, and safely used with al- 
cohols and aliphatic hydrocarbons. Many thousands 
square feet aviation gasoline and sour crude 
tanks have been protected effectively with vinyl 


Oils 
Vinyls are resistant all common oils whether 
mineral, animal vegetable origin. 


Properties Applied Coatings and Linings 


Temperature Limitations 

There will appreciable flow vinyls even 
vertical surfaces temperatures 375 de- 
grees but this temperature decomposition will 
occur rapidly and tendency sag will noticed 
linings 1/16-inch thickness greater. 

Experience has indicated 150 degrees the safe 
temperature limit for continuous exposure. Under 
favorable circumstances, with specially com- 
pounded vinyls, satisfactory performances have been 


recorded 230 degrees but use continuous 
temperatures excess 150 degrees should first 


checked under service conditions. They have been 
found satisfactory for short, intermittent exposures 
temperatures during immersion 200 degrees 
with cooling exposures. 

Decreasing temperatures gradually increase the 
hardness and brittleness films and linings. Vinyl 
films generally will provide dependable barriers 
down minus degrees Supported sheet and 
linings generally will provide satisfactory barriers 
down degrees Special formulations are avail- 
able for use below minus degrees 


Impact and Abrasion Resistance 

Vinyl films and linings are tough, flexible, disten- 
sible sheetings with good resistance impact. Im- 
pact damage occurs principally cutting through 
the barrier loss adhesion base metal. 
Wherever impact action expected should re- 
membered that the resilience heavy sheet plasti- 
sol linings will harmlessly absorb the blows 
greater extent than will thinner coating films. 

Abrasion resistance, measured the Tabor 
abrasor with the 1000-gram CS10 wheel, 1.5 
mils per 1000 revolutions. 

Resilience vinyls differs from that vulcanized 
natural rubbers that the latter will instantane- 
ously recover from deformation under load whereas 
recovery vinyls requires much seconds. 


Hardness 

Coatings deposited from solvent solutions show 
pencil hardness 2H, and Sward hardness ap- 
proximately 40. Linings from sheet plastisols are 
100. 


Ageing 

Properly formulated vinyls demonstrate excellent 
resistance aging air oxygen and have good 
resistance cracking, checking and chalking under 
direct exposure sunlight and natural weather- 
ing. Unpigmented vinyl films are not recommended 
for weather sunlight exposures. The plastisols, 
due their high plasticizer content, often will ex- 
hibit yellowing prolonged exposure direct sun- 


light. 
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Toxicity and Odor 

Vinyl resin polymers and copolymers are odor- 
less and nontoxic, hence suitable selection 
compounding materials corrosion barriers equally 
odorless and non-toxic are obtained. Specifically 
formulated materials are extensively used tank 
linings, package linings and tubing the food, bev- 
erage and brewery and winery industries. 


Weight Applied Coatings Linings 

With dry film specific gravities ranging from 1.10 
1.50, depending upon compounding, the weight 
applied coatings will 0.006 0.008-pound per 
square foot per mil, and linings 0.185 2.250 
pounds per square foot per 1/32-inch thickness. 
general the clear and black pigmentations will weigh 
the least and the other colors will the heavier 
ranges according the amount and specific gravity 
the pigments. 


Electrical Properties 

Clear substantially unpigmented vinyls have 
dielectric strengths 400 500 volts per mil 
degrees Pigmentation other compounding ma- 
terials inferior electrical properties will lower 
these values. Vinyl moldings and extrusions are used 
for electrical insulation and the plastisols are wide 
use the electroplating industry insulation for 
racks and fixtures. 


Application 
Vinyls are available solutions 
vents, dispersions volatile solvents (organosols), 
100 percent non-volatile dispersions liquid plas- 
ticizers (plastisols), and sheeting. 


Coverage and Shipping Data 

Solutions and organosols have specific gravities 
from 0.96 1.15 for pigmented compounds except 
black and 0.86 0.92 for clear black. These cal- 
culate 8.0 10.0 pounds per gallon for pigmented 
and 7.2 7.7 for clear black compounds. Cover- 
age will vary considerably, depending upon formula- 
tion and whether used prime, intermediate top 
coats. Primers will run high 250 square feet per 
gallon per coat, intermediate coats low 50, and 
top coats the range 100 200. 

Plastisols have specific gravities from 1.15 1.55 
and weights per gallon 9.5 13.0 pounds. Cover- 
age will 25.6 square feet per gallon per 1/16-inch 
thickness. 

Sheeting has specific gravities from 1.10 1.50 
and 3/32-inch thicknesses will require 0.55 0.75 
pounds per square foot. 
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Flammability and Toxicity 

Vinyl sheet and plastisol application present 
health fire hazard except may arise through 
application the adhesive solution primer. Vinyl 
solutions are dissolved principally ketones and 
aromatic hydrocarbons, vapors which are intoxi- 
cating. Prolonged breathing vapors must 
avoided and masks always should worn those 
applying these formulations enclosed spaces, 
Flash point the usual solvent blends about 
degrees and depending upon formulation may 
low degrees closed cup, hence precautions 
against fire must taken during application. Spe- 
cial formulations may made with flash points 
above degrees which not require red label, 


Surface Preparation 

the vinyls have poor wetting and penetrating 
properties themselves, important that the best 
possible surface preparation used. Blast cleaning 
should used wherever possible. No. Commer- 
cial better should used blasting. 


Priming 

Primers may furnished the manufacturer 
vinyl corrosion barriers and may based special 
vinyl copolymers, vinyl butyral, phenolic, buna 
N-phenolic chlorinated rubber. 


Application Methods 

Solutions and organosols are applied brush, 
spray, dip, flow roller coat. Plastisols are best 
applied troweling, dipping the metal surface. 

Both organosols and plastisols must baked 
350 degrees after application develop their 
mum physical properties and while baking not 
required solutions, film density, continuity and 
adhesion improved force-drying 180 de- 
grees Plastisol films ordinarily have inherent 
capacity adhere metals they must primed 
obtain firm bond. minimum thickness 
mils recommended for coatings applied 
cleaned steel with No. finish. 

Sheet lining applied rolling warmed and 
primed sheeting into adhesive the metal sur- 
face. 
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Electrical Measurements the Selection 
Bolt Materials for Service 


SCHWERDTFEGER* 


Introduction 

LTHOUGH failures plain ferrous bolts under- 

ground are confined chiefly severely corrosive 
environments, the costs attributed shutdowns and 
repairs are high. Figure shows bolts removed from 
couples exposed underground environments, in- 
cluding cinders (site 67), and illustrates the effect 
years exposure the National Bureau 
Standards test sites. The soils range from moder- 
ate severe corrosivity, except for sites and 55, 
which are slightly corrosive. 

very corrosive soils, bolt failures may occur be- 
fore severe corrosive effects take place the struc- 
tures which the bolts are coupled. Primarily 
responsible for such failures, aside from normally 
accelerated corrosion due stress and edge effects, 
are probably the effects due galvanic action be- 
tween the bolts and the structures. 

The solution the problem then seemingly lies 
the use bolts fabricated from materials that are 
cathodic the structure. Although ferrous bolts con- 
taining certain alloying constituents make them 
cathodic iron are available, their use might dis- 
couraged because greatly increased cost. Also, be- 
cause the potential difference between the coupled 
elements, would appear that excessive localized 
attack might expected occur the adjacent 
anodic structure. However, based experimental 
work other investigators, such fears are not al- 
ways The corrosion rates materials, 
their resistance corrosion, can measured 
their polarizing characteristics, and has been 
shown, for iron exposed soil, that increase 
cathodic polarization synonymous with reduced 
rate corrosion.* Direct current flowing stainless- 
steel nickel-copper alloy (70-30) causes marked 
polarization because these materials are relatively 
free potent local action. Thus, the coupling rel- 
atively small areas such materials plain cast- 
steel structures need not result excessive 
galvanic corrosion the structure. Also, whatever 
the galvanic current, the weight loss the adjacent 
anodic structure will not increased amount 
equivalent the magnitude the current because 
the galvanic current will reduce local action the 
affected anodic 

order determine what electrical measure- 
ments might value predicting the probable 
behavior bolts for use underground, potential 
measurements were made the components gal- 
vanic couples, followed exposure the couples 


* Reprinted from J. Res. Nat. Bur. Standards, 52, No. 5, 265-274 
, (1954) May. 

National Bureau of Standards. Washington, D. C. 


Abstract 


Electrical measurements made the laboratory are 
useful generally predicting the relative behavior 
bolt materials underground pertaining the cor- 
rosive effect the soil. Some arbitrarily chosen low- 
alloy ferrous materials are shown superior 
plain cast iron steel commonly used for the fabri- 
cation bolts. The effect exposure the poten- 
tials cast iron and galvanized iron components 
galvanic couples described. 


very corrosive soil for year the laboratory. 
Potentials and currents were measured during the 
exposure period and weight losses obtained the 
conclusion. Donoho and MacKenzie® found that the 
addition percent copper cast-iron bolts re- 
sulted marked reduction corrosion the 
bolts when coupled with plain cast iron. The work 
these investigators also suggested the use 
small amount nickel constituent ferrous 
bolts, the nickel being more soluble iron than cop- 
per. extensive use low-alloy bolts would not 
result prohibitive installation costs industry, 
such bolts were arbitrarily chosen for the main labo- 
ratory study, along with high-alloy cast-iron and 
nickel-copper alloy (70-30) bolts known ca- 
thodic plain cast iron but which are relatively 
high cost. 


Laboratory Procedure 
2.1. Preliminary Potential Measurements 


Selecting bolts that are cathodic par- 
ticular structure implies the necessity for repro- 
ducible method measuring potentials. has been 
shown that potentials can measured, with rea- 
sonable degree accuracy, placing metallic speci- 
mens puddled soil contained relatively air- 
tight Under normal conditions aeration 
underground, the open-circuit electromotive force 
between bolt and the adjacent structure not nec- 
essarily the same the potential difference that ex- 
ists relatively air-free environment. However, 
reproducible method measuring potentials would 
useful determining the effect varying amounts 
alloying constituents. will shown later, 
inherent initial potential difference only be- 
tween the components couple has the effect 
making the cathodic element considerably more 
cathodic with time. 

The laboratory investigation described was 
made with very corrosive soil from Atlantic City, 
J., which has 4.4 and resistivity 140 

Potential measurements the bolts were made 
prior exposure the couples the soil. The bolts 
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Figure removed from couples after underground period years NBS test sites. pair bolts, cast iron (upper row) and steel 
(lower row), shown above the site numbers were components joint. Each pair boits (0.625-inch inches) joined two cast iron plates 
(0.5-inch 3.5 inches inches) that overlapped 1.5 inches. 


were first cleaned with carbon tetrachloride and then 
wire brushed, The electrical connection for the po- 
tential measurement was made through single con- 
ductor No. rubber-covered copper wire screwed 
into the head each bolt, with molten asphalt being 
applied around the point contact. Dry soil was 
broken up, ground, and passed through No. 
sieve. sufficient quantity for complete series 
potential measurements was thoroughly mixed, 
watered, and mechanically worked over, with water 
being added gradually until the soil was saturated. 
Two bolts the same size and composition were 
each covered with the saturated soil and then hori- 
zontally and laterally placed crystallizing dish 
(190 diameter high), with the wires from 
the bolts protruding vertically over the top the 
dish. More puddled soil was placed into the dish and 
distributed fill all space depth within 


Potential, referred to 
Exposure saturated calomel 

0.5 Ni, 0.5 Cu, 0.5 Si)..... 

High-alloy cast iron (15 Ni.| | | 

Nickel-copper alloy (70-30). .| 45 — .295 — .403 — .368 


® Average of 2 bolts. L 

> Average for the exposure period (9 pairs of measurements in as maty 
days for bolts exposed for 13 days and 19 pairs of measurements covering the 
45-day exposure period). 
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about inch from the top. Paraffin, barely molten, 
was then poured into the dish over the soil suffi- 
cient quantity flow around the wires and 
rubber stopper resting top the soil. 
approximately thickness paraffin was found 
fairly good air seal. soon the paraf- 
fin congealed, the rubber stopper was twisted 
break the seal adhering wax and left rest 
lightly position. The hole formed the rubber 
stopper, about midway between the bolts and about 
from the side the dish, served relieve any 
pressure developed inside the dish and also point 
access the soil for the reference 


The potential measurements are given Table 
each value being the average for the two bolts. Ex- 
for high-alloy cast iron and the nickel-copper 
alloy, the average values might considered the 
steady-state potentials because the slight devia- 
tions from the final values. The potentials the 
high-alloy cast-iron and nickel-copper alloy bolts 
continued get more anodic, presumably even after 
days. The average variation potential between 
similar bolts, except for high-alloy cast iron, was less 
than mv. The potentials the latter bolts differed 
the average Although the potentials 
the high-alloy cast-iron alloy 
were still changing the conclusion the tests, 
there was reason doubt that the stable poten- 
tials would cathodic plain carbon steel and cast 
iron. Potentials the cast-iron gland material, the 
other element the couple, were found about 
the same the values shown for plain carbon steel. 


Earlier investigators have found that both nickel and 
copper additions will make iron more 
Copper, however, less soluble iron than nickel, 
only about 0.5 percent being dissolved room tem- 
perature. Nickel, the other hand, very soluble 
and, addition, appears increase the pro- 
pensity for copper dissolve iron. Thus, while 
iron containing dissolved copper should more ca- 
than unalloyed iron, alloys iron containing 
both copper and nickel should even more cathodic. 
This effect nickel substantiated the results 
given Table which cast irons and steels con- 
copper and nickel are more cathodic than 
plain steel and cast iron containing percent 
copper. 


22. Coupling and Soil-Moistening Procedure 


Sections cut from 4-inch cast-iron pipe glands 
(components mechanical joints) were bolted to- 
gether form test joints. Eight couples were assem- 
bled shown Figure using different bolt 
material for each couple. order permit measure- 
ment currents and potentials, the couple compo- 
nents were insulated bushing the holes the 
gland sections with Bakelite tubing and placing 
Bakelite washers under the heads and nuts the 
bolts. For electrical connections, No. single con- 
ductor rubber-covered copper wires were threaded 
and screwed into the gland sections and bolt heads 
and molten asphalt was applied around the threads 
reduce galvanic action. When electrical measure- 
ments were not being made, the bolts and gland sec- 
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Figure 2—Couple type exposed soil the laboratory. Gland 
sections were cut from 4-inch cast iron pipe glands, Bolts are 0.75-inch 
3.5 inches. 


tions were directly connected shown Figure 

Prior assembly, the bolts were degreased, wire- 
brushed, and weighed. The gland sections were also 
degreased, sand-blasted remove paint, and weighed. 
Metal cans, inches diameter inches high, 
for holding the soil and couples were prepared 
perforating the bottoms and covers with 
holes about inch apart and painting the metal sur- 
face, inside and outside with two coats bituminous 
paint. 

About inches dry soil was placed the can, 
and the couple was centrally positioned the top 
the soil. The can was then filled with soil 
within inches from the top, allowing the insulated 
wires and connectors protrude above the soil 
within about inch from the top the can. 

After being weighed, the cans containing the soil 
and couples were placed high Bakelite 
supports shallow galvanized pans (18 inches diam- 
eter inches high). Water was poured into the 
shallow pan depth about inch and the soil 
moistening proceeded capillarity. The water was 
maintained this depth until the can and contents 
increased weight amount equal per- 
cent the weight the dry soil contained therein. 
This final weight was maintained for the duration 
the exposure period the occasional addi- 
tion water. Except during the making electrical 
measurements, the perforated covers were placed 
the cans reduce evaporation and drying the soil. 


2.3. Electrical Measurements During Exposure 
Galvanic currents between the components the 
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Figure 3—Top and elevation views two sets gland sections after soil exposure for one year the laboratory. Set was bolted but not 
galvanically coupled; set was bolted and galvanically coupled. 


couples and the open-circuit potentials the com- 
ponents were measured biweekly during the initial 
months exposure, and monthly thereafter. The 
galvanic currents were measured with zero resist- 
ance milliameter prior placing the couples 
open-circuit for the potential measurements. The po- 
tentials were measured with potentiometer and 
copper—copper-sulfate reference half-cell with the 
reference electrode being positioned the surface 
the soil directly over the couple. Two potentials 
were obtained each bolt, the first being read 
quickly possible upon open-circuiting the couple, 
and the second after permitting the couples stand 
open-circuit for about min. Polarization effects 
occurring the bolts were indicated the change 
potential between the two readings, and, will 
shown later, such polarization was also indicated 
the open-circuit electromotive force between 
gland section and bolt, because the gland section 
polarized relatively little. 

Cathodic polarization curves were obtained 
each bolt before disassembling the couples for clean- 
ing and weight-loss measurements. These data were 
desirable because the breaks and slopes such 
curves have been shown related the instan- 
taneous rates corrosion.* Before obtaining the po- 
larization curves, each couple was left standing 
open-circuit for hours permit time for stabiliza- 
tion the potentials and observe the differences 
potential between the various bolts and the glands. 
The polarization data were obtained with elec- 
tronic interruption measuring Equal incre- 
ments current were applied arbitrary time in- 
tervals minutes. 


Results 


3.1. Effect the Galvanic Current 
the Gland Sections 


Although the study was directed chiefly the be- 
havior the bolts, the possible corrosive effects 


TABLE 2—Effect the Galvanic Current the Corrosion 
the Gland Sections 


| | gland sections—368 days 


Coupled bolts —|-— 
Identifi- | | vanic* | from galvanic | Total 
| ma | 
146 | Cast iron (1 Cu)..... 1.15 
| 2.26 | 20.80 97.14 
336 | Cast iron (1 Ni, 1 Cu)} 0.70 
321 Cast iron (2 Ni, 1 Cu)| 1.76 
| 3.85 | 35.43 } 93.65 
426 | Plain carbon steel | 1.09 | 
; 2.41 | 22.18 100.38 
361 Cr-Ni-Cu-Si Steel... 0.78 | 
362 | | 47 
1.25 11.50 76.68 
516 | Ni-Cu steel..... 1.04 
518 
2.39 22.00 83.64 
45 High-alloy cast iron...| 0.47 
14.45 112.73 
1Z Nickel-copper alloy...) 2.06 
4.21 38.75 104.92 


® Average value based on the area under the current versus time curve for 
368 days. 
> Weight loss of 2 gland sections, mechanically but not electrically coupled, 
was 95.25 &. The gland area exposed to the soil was 56.6 in. 2 

¢ Calculated by Faraday’s law. 


the anodic member the couple could not 
missed. The bolts all the couples were 
the gland sections throughout the test period, even 
though the potentials the cast-iron bolt percent 
Cu) and the plain carbon-steel bolt (Table were 
within the cast-iron gland material, which 
could result potential reversal. Such reversals 
have been observed the bureau with plain ferrous 
bolts and the cast-iron bolts containing only per 
cent copper. The weight losses that occurred 
the gland sections are tabulated Table 
compare the effect normal corrosion gland 
section with the effect galvanic corrosion 
imposed normal corrosion, couple was assembled 
which the components were left 
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throughout the exposure period. 
noteworthy that the weight 
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TABLE 3—Relation Between Weight Loss and Polarization Bolts 


loss, 95.25 that occurred the 
gland sections of this joint = the gland Cathodic polari-| 
greater than the weight losses Coupled bolts Galvanic current loss 
percent the galvanic couples, Identifi- expo- Slope sure for 368 
including the couple with the 
ma ma mv mv ma | £ 
data show that local action cur 426 Plain carbon steel. 1.09 1.03 | 55 | 95 1.20 | 46 7.5 


were less than the sum the 


weight loss attributed galvanic 
current (Table and the weight 
loss (95.25 the open-circuited 
gland sections. The reduction 
the weight loss resulting from 
local action follows because anodic polar- 
ization due the galvanic Top and eleva- 
tion views the gland sections (A) left open- 
and gland sections (B) galvanically coupled 
bolts 321 and 322 (Table are shown Fig- 
There some slight evidence the photo- 
graph the concentrated attack, perhaps due 
the current, which attack probably would 
minimized normal underground structure, 
where the area relationship would more favorable. 


mentioned. 


32. Effect the Galvanic Current Bolts 


Significant electrical measurements pertaining 
the bolts are shown Table The open-circuit elec- 
tromotive force between the bolts and the gland sec- 
tions after 100 days and 368 days exposure are 
tabulated columns and respectively. The 
values shown for the 100-day exposure period were 
obtained after the couple had been left open- 
for minutes and the potential differences 
given for the 368-day period were measured after the 
couple had been left open-circuit for hours. 
Even though the exposed gland-section bolt-area 
was approximately only the change 
the gland-section potentials, not shown, from closed- 
open-circuit was relatively small, fact, 
the nickel-copper alloy bolts. The magnitude the 
potential difference between bolt and gland section, 
after open-circuiting, depended upon the amount 
that flowed when the circuit was closed. The 
the local action currents the bolts, 
result the galvanic current from the gland 
sections, caused the bolts assume cathodic poten- 
Thus, for bolts made materials having sim- 
rates corrosion, such the varieties cast 
the kinds steel, Table the larger gal- 
currents generally provided for better protec- 
tion the bolts, shown the larger open-circuit 
and the correspondingly lower weight 


® Average value based on the area under the current-time curve for 368 days. 
b Obtained at the end of the exposure period (see text). 
¢ Includes weight loss of the nut. 


Hereafter, this is always so whenever the weight loss of the bolt is 


TABLE 4—Comparison Weight Losses Uncoupled and 
Coupled 


Reduction in weight 
loss of coupled bolts 
| based on control (un- 


coupled) 
after 368 days of | calculated 
exposure | Based _ (corrosion rate 
--—--——-- onthe | at the end of 


Control actual the exposure 
uncou- weight period 
Bolt Material pled cathodic | loss 
Cast iron (1 Cu)....... 28.5 5.3 | 81.4 89.5 
Cast iron (1 Ni, 1 Cu)... 25.6 9.1 | 64.4 88.7 
Cast iron (2 Ni, 1 Cu)... 33.8 3.5 } 89.7 97.9 
Plain carbon 16.4 7.6 53.7 56.7 
Cr-Ni-Cu-Si steel... .... 19.7 7.1 64.0 77.7 
14.2 3.8 73.2 | 71.9 
High-alloy cast iron..... 8.8 0.61 93.1 | > 95 
Nickel-copper alloy..... 0.95 19 80.0 >95 


® Average to 2 bolts. 
»’ Weight loss (grams) = KtI, where K = 2.8938X10-4 g coulomb; t = 
368 days, expressed in seconds; and I = 0.83 Ip (table 3) in amperes (see text). 


has also been shown’ that cathodic polarization 
curves can value predicting the degree 
protection achieved result previously applied 
external current, provided not too much time per- 
mitted elapse after the current removed. the 
present study, after 368 days the couples were open- 
circuited, and then after the lapse hours were 
connected series with external source direct 
current and cathodic polarization data obtained. 
Polarization curves were then drawn for each bolt. 
The currents, which significant breaks the 
curves were observed and also the slopes the 
curves after the breaks are tabulated Table 
Previous work* has shown that smaller values 
greater slopes after the break the curve, signify 
lower instantaneous rates corrosion. This relation- 
ship generally shown the data and reflected 
the weight losses the cast-iron bolts and also 
the group steel bolts. 


The extent reducing the corrosion the bolts 
making them cathodic the gland sections that 
they coupled shown the data (cols. and 
Table and Figures and These data show 
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Figure 4—Cast iron bolts exposed Atlantic City soil for one year 

the laboratory. cast iron Cu); cast iron Ni, Cu); 

cast iron Ni, Cu); high alloy cast iron. Bolts the upper 

two rows were coupled gland sections. Bolts the lower row were 

uncoupled controls. Parts the controls not normally direct contact 
with the soil were coated with bituminous paint. 


the beneficial effects relatively small amount 
alloying constituents, particularly 1.5 percent 
nickel. The cathodic nature high-alloy cast iron 
and nickel-copper alloy resulted almost negligible 
corrosion the bolts fabricated these materials. 
Although the average galvanic current (Table 
all but two specimens much greater than the cur- 
rent, (current required for cathodic protection), 
complete cessation corrosion not expected 
because the gland sections furnishing the current 
limited the potentials assumed the bolts, prevent- 
ing drift potential the protective value.’ 

The effect exposure time the corrosion rates 
the various bolts shown the calculated data 
(col. Table 4). The calculated weight losses 
which the data column are based were figured 
from the breaks, the cathodic polarization 
curves (Table 3). The value for substituted the 
Faraday equation, footnote Table has been pre- 


Figure 5—Machined bolts exposed Atlantic City soil for one year 

the laboratory. plain carbon steel; Cr-Ni-Cu-Si steel; Ni-Cu 

steel; nickel-copper alloy (70-30). Bolts the upper two rows were 

coupled gland sections. Bolts the lower row are uncoupled controls. 

Parts the controls not normally direct contact with the soil were 
coated with bituminous paint. 


viously shown quite reliable for plain ferrous 
materials corroding comparison the 
data columns and indicates, general, that 
all the bolts were corroding lesser rate the 
conclusion the laboratory-exposure period than 
previously and particularly the cast iron Ni, 
Cu) and the Cr-Ni-Cu-Si steel bolts. Corrosion 
the cast-iron bolt Ni, Cu) seems have been 
halted. 


Considerations Bolt Replacement 


4.1. Graphitization Cast Iron 


Wesley, Copson, and have investigated 
experimentally the effect graphitization the 
normal corrosion cast iron and also the galvanic 
action result coupling graphitized and 
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graphitized cast iron. These investigators found that 
the graphitized cast iron was cathodic, with the po- 
tential depending upon the thickness and porosity 
the graphite coating. Such facts must considered 
when planning the replacement bolts, especially 
underground cast-iron pipe lines. 

order study potentials graphitized and un- 
cast-iron specimens, with particular em- 
phasis the effect time, measurements were 
made with Atlantic City soil the method previ- 
ously described. Approximately square inches each 
duplicate specimens were exposed puddled soil. 
The graphitized pieces were cut from the corners 
acast-iron plate that had been exposed corrosive 
soil for years. The areas iron that became ex- 
cutting were covered with two coats 
bituminous paint. The data obtained are shown 
Figure observed Wesley, Copson, and La- 
Que, there decrease potential difference with 
time between the graphitized and ungraphitized spec- 
imens. The data Figure extend over longer 
time period than the data obtained these inves- 
tigators. potential difference observed after 
initial exposure particular significance and 
for the period between and 200 days ques- 
tionable whether there any significant potential 
difference. However, for the last days exposure 
both the previously graphitized specimens were 
cathodic the previously unexposed pieces, there- 
fore, indicating that graphitization should consid- 
ered when replacing bolts underground cast-iron 
structures. 


42. Potentials Low-Alloy Steels 


Because the tendency cast iron and even plain 
steel, after long exposure, assume potentials ca- 
thodic similar materials previously unexposed, 
such replaced bolts, made desirable measure 
the potentials additional alloys that might used 
for fabricating bolts. Potentials chromium steels 
and cast iron containing 3.1 percent nickel are 
tabulated Table The average values are directly 
comparable with the average potentials recorded 
Table being made the same soil and under the 
same conditions. The average potential variation be- 
tween the two specimens each alloy was less than 
The effect the amount chromium 
the potential noteworthy. The steels containing 
467, 5.02, and 5.76 percent chromium are signifi- 
cantly cathodic the steel containing only percent 
chromium and, course, plain steel and cast 
The potential measurements were carried 
for considerably longer period than were most 
the measurements shown Table This was neces- 
sary because the potentials continued get more 
time went on, will noted com- 
paring the average and final readings (Table 5). 
shown the data (Tables and 5), steel alloyed 
with about percent chromium cathodic 
plain steel cast iron least mv, and there- 
fore might desirable material for use the 
labrication bolts. The increase nickel content 
iron from 3.1 percent also seems have 
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Figure 6—Potential relations between previously unexposed cast iron 
and graphitized cast iron puddled soil. previously unexposed; 
previously unexposed; graphitized, previously exposed for years. 
graphitized, previously exposed for years. 


TABLE 5——Potentials Low-Alloy Ferrous Materials Puddled 


Soil 
Potential, referred to 
Material saturated calomel 
sure 
Composition cation time Initials | Finale | Average® 
Days v v v 
Steel (2 Cr, with Mo)...... KK 45 0.662 | —0.666 0.663 
Steel (4.67 Cr, with Mo).... E 45 — .653 | — .629| — .636 
Steel (5.76 Cr, with Mo).... H 45 — .653 | — .609} — .623 


@ Average of 2 specimens. 
> Average of 19 measurements made on each pair of specimens throughout 
the exposure period. 


significant effect the potential, will observed 
comparing the potentials Tables and 


Effect Exposure the Galvanized- 
Iron—Iron Couple 


Longtime underground-exposure tests have shown, 
particularly alkaline soils, that galvanized steel 
superior bare However, cannot con- 
cluded that galvanized bolts should more corro- 
sion resistant than plain-steel bolts underground 
mechanical joints because this application gal- 
vanic rather than local corrosion becomes predomi- 
nant. Under such conditions the coating would 
soon completely corroded away and the alloy layer 
exposed the soil. 

While experimenting with iron—zinc-iron alloy 
couples tap water, even room temperature, Brit- 
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ten’? found that the alloy layer became cathodic 
the iron. Later, result similar experiments, 
states, alloy remains cathodic steel 
the aerated supply water, whether hot cold.” 
Gilbert also found that zinc can become cathodic 
iron under aerated conditions but that the alloy layer 
was always cathodic zinc under similar conditions. 
aerated solutions, observed that the re- 
versal the zinc-iron couple was promoted the 
addition bicarbonates and nitrates but that chlo- 
rides and sulfates descreased the probability re- 
versal. Recently, measured the potentials 
zinc, zinc-iron alloy layer, and steel soils 
the method’ previously described. The soils varied 
from 3.1 8.0. The resistivities eight 
the soils were below 400 ohm-cm. none the soils 
was the zinc found cathodic steel, but 
soils the zinc-iron alloy layer was observed 
cathodic steel the average 100 mv. 
prepared the zinc-iron alloy layer electrolytic 
stripping. This must not confused with the sur- 
face resulting from exposure galvanized iron 
soil corrosion which surface was observed an- 
odic steel all the soils. 

The findings the above investigators suggest 
the possibility that galvanized bolts underground, 
least some soil environments, may actually become 
cathodic the structure which they are part. 
investigate such possibility under somewhat 
extreme conditions, couple was prepared for ex- 
posure 0.2-percent potassium chloride solution 
the laboratory room temperature. Such solu- 
tion equivalent resistivity (approximately 400 
ohm-cm) very corrosive soil. the area ratio 
structure bolt relatively large under- 
ground systems, this area relation was also carried 
out the laboratory experiment. The low-carbon 
steel that formed one element the galvanic couple 
was the shape disk (1/32 inch thick 
inches diameter). The other element (hot-dipped 
galvanized iron) the couple was ring-shaped hav- 
ing exposed area 1.3 square inches. The ring 
was insulated from the disk and centrally mounted 
about inch above it. Rubber-insulated copper wires 
were soldered each the elements and the solder 
and exposed copper coated with bituminous paint. 
The couple was placed into glass jar (11.5 inches 
diameter inches high) filled with the potas- 
sium-chloride solution and rested insulators about 
inch above the bottom the jar, with the galva- 
nized ring toward the top. The relation between the 
galvanic current, measured with zero resistance 
milliameter, and time exposure shown Fig- 
ure The experiment showed that the zinc coating 
itself offered particular advantage, being re- 
moved rapidly, indicated the rapid decrease 
current, but that the secondary effect potential 
reversal must invariably result some electro- 
chemical protection the exposed alloy layer. The 
experiment also suggests the likelihood similar 
action underground, especially soils higher 
perhaps even equivalent resistivity. 
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Figure 7—Effect exposure time the galvanic current 

nized iron-iron couple exposed 0.2-per cent potassium-chloride 

solution room temperature. Galvanic current was initially mo. 

After five additional months exposure, the direction and magnitude 
the galvanic current remained unchanged. 


Summary 


Galvanic couples consisting cast-iron gland 
tions and bolts steel and cast iron alloyed with 
small amounts nickel and copper 
high-alloy cast iron and nickel-copper alloy (70-30) 
were exposed corrosive soil the laboratory for 
period one year. Even though galvanic current 
between cathodic bolt and structure will produce 
weight loss accordance with Faraday’s law, the 
laboratory data show that local action the struc- 
ture reduced the galvanic current and that the 
overall effect apparently not This 
should particularly true the structure rela 
tively large and fabricated heavy material. 


shown that the relative reduction weight 


loss the cathodic bolts can generally predicted 


potential changes the bolts after placing the 


couples open-circuit. The relative degrees 


tection produced the galvanic currents the 


various bolts after exposure for one year were als0 
indicated cathodic polarization curves. 

The effect graphitization cast iron result 


shown comparison with the potential 
ously unexposed cast iron. The importance 


out the length exposure time when making 
potential measurements. 


Potentials steels containing chromium vaty 
ing amounts between and 5.76 percent were 
ured puddled soil. Steel alloyed with 
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alloyed ferrous material about mv, indicating 
that might desirable bolt material especially 
for bolt replacement purposes. 

The behavior galvanized bolts underground, 
least some soils, suggested experiment 
which was observed that potential reversal oc- 
curred couple consisting galvanized iron and 
low-carbon steel. The electrolyte used was solu- 
tion 2000 ppm potassium chloride tap-water 
room temperature. This chloride concentration 
greater than that many corrosive soils and con- 
siderably excess the amount heretofore believed 
sufficient prevent reversal. 
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Laboratory and Plant Evaluations Liquid 
Neoprene Coatings. Seymour. Cor- 
rosion, Vol. 10, No. 116-121 (1954) Apr. 


Discussion Stanley Lopata, Carboline Co., St. 
Louis, Mo.: 


Mr. Seymour’s suggestion years’ history be- 
fore coating should widely accepted extremely 
conservative and widely followed could cost any 
chemical plant conSiderable money. For example, 
Kenneth Tator Associates have proved 
period that coatings can evaluated cost per 
square foot per year. these tests 10-year-old 
tested and tried coating cost cents per sq. ft. per 
year and new coating cost cents per 
sq. ft. per year, sure management would want 
initiate large scale use this new material 
this can reduce overall plant maintenance costs 
15%. know the above factual, because 
this what industry doing now. 

believe Mr. Seymour very remiss identify- 
ing epoxy coatings. have investigated epoxy- 
ester, epoxy-amine, epoxy-amide, epoxy- 
thiokol and epoxy-carboxyl coatings, well 
phenolic modified, furan modified and urea modified 
epoxy coatings. The basic corrosion resistance and 
weathering resistance these materials are different 
from each other. For this reason epoxy coatings 
should identied type not give out mis- 
leading information. 


Lopata’s remarks are certainly interesting 
and believe the answer would depend upon whether 
you are buying selling. The specifications for 
ideal coating were set from practical point 
view and the practical man certainly going 
influenced long term records successful per- 
formance. While true that some the case 
histories cited show years experience with 
neoprene coatings, cost data were given. Actually, 
believe that tests with the KTA panels have shown 
that properly applied and properly compounded neo- 
prene coatings satisfactory under many condi- 
tions service and certainly more expensive than 
other quality coatings regardless the relative 
length experience. The data are meant ex- 
tremely conservative because unfortunately this 
quality one that needed the protective coat- 
ings’ field. 


Since the paper presented was entitled “Labora- 
tory and Plant Evaluations Liquid Neoprene Coat- 
ings” and subsequent paper the panel discussed 
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epoxy coatings, the latter were merely referred 
along with other promising materials. 


Question Otto Fenner, Monsanto Chemical 
St. Louis: 


What are recent developments higher temperature 
resistant adhesives undercoats for use with neo- 
prene sprayed coatings? 


Two different adhesive systems are used commer- 
cially for liquid neoprene coatings, viz., chlorinated 
rubber and modified neoprene primers. The latter 
superior for elevated temperatures but spite the 
thermoplastic characteristics chlorinated rubber, 
this priming system has also given good results with 
neoprene coatings temperatures high 200 
degrees 


Question William Meyer, Gulf Oil Co., Pitts- 
burgh: 

anything being done improve the shelf life 

one-package neoprene coatings? 


Some attempts have been made increase the 
shelf life the so-called liquid neoprene mainte- 
nance coatings reducing the effectiveness the 
accelerator. Such ready-mixed coatings not cure 
rapidly those having shorter shelf life but com- 
plete cure not required for light duty service. 
might added that while the ready-mixed coatings 
are inferior the standard liquid neoprene coatings, 
they are least good many the thermo- 
plastic coatings available. 


Some Experiences With Cathodic Protection 
Chicago. Plym. Corrosion, Vol. 10, No. 
213-214 (1954) July. 


Questions Maitland, New York, Y.: 


How was the size rectifiers determined? 
noted that nearly all cases the rectifiers are rated 
greatly above their actual output. This means they 
may operating poor efficiency. 

Where were cable-to-earth potentials measured 
areas protected magnesium anodes (i.e.). How 
you know the number feet cable protected 
such cases? 


The battery automobile was temporarily 
connected place the proposed rectifier. The neg 
ative terminal was connected the cable and the 
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positive terminal ground such water hydrant 
water pipe. Tests were made with volts, volts 
and volts. greater voltage was required, two 
automobiles were connected together. Current flow 
for each short test and cable-to-earth voltage meas- 
urements were made. From the cable-to-earth poten- 
tial and the changes resulting from the current, the 
required current flow was roughly calculated. The 
required voltage the rectifier was determined 
estimating the ground bed resistance. larger recti- 
fier was used than required because was available, 
because experience has shown that greater ca- 
pacity may required Also, sometimes 
expedient move them other locations where 
greater capability may necessary. feel that the 
power efficiency secondary importance but 
does deserve attention. 


have not been successful using magnesium 
protect main cable runs because stray currents. 
The cases cited concerned underground dips. They 
rarely have spare duct the slug test cannot 
made. The measurements were made each end 
the dip with lead plate ground. these potentials 
were least —0.1 volt assumed that the entire 
dip was safe and listed the cable length pro- 
tected. 


Question John Leffel, Michigan Bell Telephone 
Co., Detroit: 

salt real problem Chicago, are not you going 

the wrong direction when applying cathodic pro- 

tection change environment potentials from 

slightly positive negative (—0.4 volt more) 


This admitted, but fortunately salt not present 
where have applied cathodic protection. Salt was 
most profusely distributed track switches. Because 
change bus operation, these switches are dis- 
appearing and apparently the salt leaching away 
rather rapidly. hope that cathodic protection will 
not required where salt still present. 

some cases the cable-to-earth potentials are defi- 
nitely too high but they were necessary correct 
potentials the more remote manholes. the worst 
cases will probably apply additional cathodic pro- 
tection systems extended ground beds. 


Question Rosselle, Atlanta, Ga.: 

Case No. indicates protecting about 362 feet per 
ampere protecting current and case No. indicates 
protecting 3220 feet per ampere. what this dif- 
ference attributed 


drainage bond substation and hence the voltage 
was low but the current was high because 
the low resistance. 

case No, the system located the outskirts 
the city where the stray currents are much smaller 
and the earth circuit impedance higher. 
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Questions James Stetzer, Consumers Power 

Co., Jackson, Mich.: 

Due two failures before and one failure after ap- 
plying magnesium protection, have been forced 
give magnesium protection 1100-foot run 
power cable fiber duct and replaced this lead 
covered cable with one having neoprene jacket over 
the lead sheath. duct survey showed +0.7 volts 
one point the run which made negative —0.2 
volts placing Dow magnesium, the several 
manholes along the run, water the bottom 
the manholes. There were other places for in- 
stallation. After replacement the cable with neo- 
prene jacketed type, was discovered that salt leak- 
age was occurring through broken street gutter 
and sodium chloride was contaminating the duct run 
the +.07 point. The question is: Have you had 
case this character and how did you over- 
come it? Or, have you suggestions for taking care 
such local areas salt contamination? 

How would you recognize hot spot cable 
run duct slug survey, which caused leakage 
salts alkalies through paving above? Could 
overcome conventional cathodic protection? 


Fortunately, have not applied magnesium 
other cathodic protection where salt present. 
believe your use neoprene jacketing the best 
answer. Duct flushing may have been successful but 
would require watching and repeated operations. 

When making duct survey connect the 
cables and slug through switch. This radio type 
step switch having three poles and four points. The 
three poles were connected parallel avoid pos- 
sible high contact resistance. The four points were: 
500,000 ohms per volt; (connecting Model 
Weston meter set 5MV and shunted with 
ohms—to read milliamperes) and “Vibro- 
ground” which will measure from fraction 
ohm 1000 ohms). plot these data shows hot 
spots very clearly. 

would probably not apply cathodic protection 
where salt was indicated. Neoprene plastic cover- 
ing the best answer know of. 


Question Frank Costanzo, Manufacturers’ Light 
and Heat Co., Pittsburgh: 

you had interference with gas water lines what 

type equalization tie did you install? 


far, have had ties gas water pipes 
except indirectly where have connected the 
Edison power cables which may connected the 
pipes turn. Current these cases limited 
resistances bring the Edison cables nearly that 
the telephone cables the point crossing. 
one case used length 14-gauge insulated wire 
adjusted about 0.1 ohm. 


Questions Wasson, Smith Corp., Mil- 
waukee: 
What seems the maximum cable sheath po- 
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tential (negative) which can tolerated lead 
sheath cable without damage cathodic protection 
current products? 


—1.8 this considered safe? 


What the reference against which these po- 
tentials are measured? 


Any negative potential the presence salt 
probably dangerous. Fortunately, there evidence 
salt those locations where have applied ca- 
thodic protection. 


but often exceed this where large area 
corrected. Incidentally, the value shown for case No. 
—1.0 volt. possible that this area should 
split and served two more rectifiers. 


measure voltage (500,000 ohms per volt 
meter), current and resistance (Vibroground) be- 
tween our cables and lead slug which pulled 
through spare duct. Charts showing these measure- 
ments taken 5-foot intervals give the story. 
some cases rely cable-to-manhole bottom 
potential tests. 


Question Chas. Mercer, Westfield, 

your case No. was any information secured 
determine damage would result the foreign 
structures between anodes and the subway? this 
mean gas water pipes vertically horizontally 
within the ground field. 


large water pipe, recently installed, caused our 
trouble “over drainage” and our anodes were lo- 
cated least 200 feet from the pipe. The final result 
was change from +0.8 volt —0.3 volt between 
telephone cables and water pipe. measurements 
were made gas pipes but similar potentials would 
expected. The separation anodes gas pipes 
also about 200 feet. older installations the gas 
and water pipes are connected together gas water 
heaters. 


Discussions technical articles published Corrosion 
will accepted for review without invitation. Discus- 
sions must constructive, accompanied full sub- 
stantiation fact the form tables, graphs 
other representative data and submitted three 
typewritten copies. 

Authors discussions are asked supply one copy 
figures suitable for reproduction and will sent 
request copy the NACE Outline for the Prep- 
aration and Presentation Papers. 
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Question Francis Ringer, Narberth, Pa. 


What you consider the maximum permissible volt- 
age between cable and reference lead plate, with 
cable negative, before cathodic corrosion takes place? 


feel that any negative potential would haz- 
ardous the presence salt. salt similar chem- 
icals are not present, believe cathodic corrosion 
would not occur even where several volts appear, 
have some cable which more than forty years 
old and has been kept sufficiently negative all that 
time mask local action effects. Probably some 
has been from one five volts negative for long 
periods. 


Question Harold Haase, Milwaukee: 


What your reference electrode for potential meas- 
urements 


duct surveys use section lead sleeving 


about inches diameter and one foot For 
manhole tests cylinder cable lead inches 
diameter and inches long attached collap- 
sible rod. plate lead cable sheathing about one 
foot square often laid the manhole bottom for 
recording meter tests. When Chicago changes from 
stray current area, with discontinuance street 
railways, tests will made with copper sulfate half 


cells. 


Question Jacobsen, Hydro-Electric Power 
Commission Ontario, Toronto: 


What the negative potential level which you 


find cathodic corrosion beginning salt areas? 


have observed corrosion where the measured 
potentials were the order —0.1 —0.2 volts. 


Discussions will reviewed the editor Corro- 
sion and will sent the author the paper 
discussed for his replies, any. Publication will 
the Technical Section with full credit the authors 
together with replies. Discussions papers presented 
meetings the association may submitted 


writing the time presentation later mail 
the editorial offices Corrosion, 1061 
Houston Texas. 
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Fourth Day Added Dallas Oct. 12-15 Meeting 


Symposium Underground Corrosion 


Scheduled Niagara 


two-day symposium corrosion 
underground structures will given 
October 27-28 the campus the 
University Buffalo, Niagara Frontier 
Section the National Association 
Corrosion Engineers giving the sym- 
posium with the cooperation the uni- 
versity. Sessions will held the 
Edward Butler Auditorium 
Samuel Capen Hall. 

Eleven papers will presented. There 
will also talk dinner scheduled 
the Coating Development Section, Tech- 
nical Department, Tar Products Division, 
The Koppers Company, Westfield, 
The International Nickel Co., Inc. 
motion picture “Corrosion Action” 
will shown. 

Fouts, chairman the sym- 
posium program committee, said copies 
all papers presented will 
available the registration table. 

tentative program for the symposium 
has been issued follows: 


Wednesday, October 

am—Registration. 

9:30-9:45 am—Welcoming 
Clifford Furnas, Chancellor, 
University Buffalo. 

9:45-10:45 am—Fundamentals Plant 
Protection Frank Costanzo, 
Manufacturers Light and Heat Co., 
Pittsburgh. 

10:45-11:45 am—Application 
Materials Underground Piping 
Raymond Seymour, Atlas Mineral 
Products Co., Mertztown, Pa. 

11:45-1 Norton Union Cafe- 
Norton Hall, University 
Buffalo 

and Application Cor- 
Testing Instruments Donald 


Ham, Sensitive Research Instrument 


2-3 pm—Solution Cathodic Protection 


Interference Problems, Francis 
Ringer, Narberth, Pa. 

Corrosion Prob- 
lems Through Organized Committees 
Russell Lawall, American Tele- 
Phone and Telegraph Co., Cleveland. 

International Nickel Co., Inc., film 
will shown. Teeple, Inco 
engineer will preside short forum 
after the showing. 

pm—Fellowship hour through 


ives, 


8:30 pm—Speaker the evening, 
Fair, head the coatings de- 
velopment section the technical de- 
Partment the tar products division 

Koppers Company, Westfield, 


Frontier Section 


Thursday, October 


9-10 am—Cathodic Protection Under- 
ground Structures Sudrabin, 
Electro Rust-Proofing Corp. Belle- 
ville, 

10-11 am—Protective Coatings Nor- 
man Peifer, Manufacturers Light 
and Heat Co., Pittsburgh. 

Chemical Aspects 
Corrosion Arthur Mattern, As- 
sistant Professor Chemistry, Uni- 
versity Buffalo. 

12-1 pm—Lunch Norton Union Cafe- 
teria. 

1-2 Sheath Corrosion and 
Prevention Reinitz, Okonite- 
Callender Cable Co., Paterson, 

2-3 Cases Corrosion 
Suburban New York Disguised 
Galvanic—Their Cause and Mitigation 
Woodward, New York Tele- 
phone Co., Mt. Vernon, 

3-4 Magnesium Anodes for 
Cathodic Protection Feath- 
erly, Dow Chemical Company, Mid- 
land, Mich. 

4-5 pm—Use Polyvinyl Chloride Tape 
the Prevention Corrosion 
Kilberg, Pipe Insulation Division, 
Minnesota Mining and Manufacturing 
Co., St. Paul, Minn. 


Members the symposium program 
committee, addition Mr. Fouts are: 
Fini, Niagara Mohawk Power Corp., 
Buffalo; Larabee, American Tele- 
phone and Telegraph Co., Buffalo; 
Seifert, Tennessee Gas Transmission 
Co., Hamburg, Y.; Stader- 
man, Niagara Mohawk Power Corp.; 
Varney, Iriquois Gas Corp., 
Buffalo, 


Pittsburgh Section Officers 


New officers Pittsburgh Section 
are: Wayne Binger, Aluminum Co. 
America, New Kensington, chairman; 
William Renshaw, Allegheny Lud- 
lum Steel Co., Brackenridge, Pa., vice- 
chairman; Wallace Cathcart, Tank 
Linings, Pittsburgh, treasurer and 
Royston, Royston Laboratories, 
Inc., Blawknox, Pa., secretary. 


Montreal Section Meetings 


Montreal Section has scheduled five 
meetings, beginning October and 
each month consecutively thereafter 
the third Tuesday. Subjects for these 
meetings are follows: Discussion 
fundamentals corrosion, open forum 
discussion, corrosion testing, electrolysis, 
cathodic protection. 


Numerous Meetings 
Technical Committees 


Have Been Scheduled 


Because the large number tech- 
nical committee meetings scheduled for 
the Dallas meeting South Central 
Region, National Associaton Corro- 
sion Engineers, has been extended from 
three four days, October 12-15 ac- 
cording General Chairman Bil- 
hartz, Production Profits, Inc., Dallas. 

Registration begins Tuesday, October 
instead Wednesday, October 
previously announced. 

Committee meetings are follows: 


Tuesday, October 

T-1G, Sulfide Stress Corrosion Crack- 
ing; T-1H, Oil String Casing Corrosion; 
T-1K, Inhibitors for Oil and Gas Wells; 
T-2, Pipe Line Corrosion; T-2C, Mini- 
mum Current Resuirements; T-2F, In- 
ternal Corrosion Crude Oil Pipe 
Lines and Tanks. 


Wednesday, October 


T-1, Corrosion Oil and Gas Well 
Equipment; T-2G, Coal Tar Coatings 
for Underground Use; T-2J, Pipe Wrap- 
ping Materials; T-3B, Identification 
Corrosion Products; T-5C1, Corrosion 
Cooling Waters (South Central Re- 
gion); T-5D, Plastic Materials Con- 
struction; T-6B, Protective Coatings for 
Resistance Atmospheric Corrosion. 

Committee T-2D Standardization 
Procedures for Measuring Pipe Coat- 
ing Leakage will meet 
Monday, Octobber 11. 

The seven symposia planned for the 
Dallas meeting are: 


Thursday, October 
Inhibitor Symposium, all day. 
Cathodic Protection Symposium, 9-12 
Noon. 
Protective Coating Symposium, 2-5 PM. 


Friday, October 

Processing Plants Symposium, 
Noon. 

Pipe Line Corrosion Symposium, 9-12 
Noon. 

Oil and Gas Production Symposium, 
9-12 Noon. 

Oil and Gas Transportation Sympo- 
sium, 2-5 PM. 


John Mori 


John Mori the United States 
Steel Supply Division, United States 
Steel Corporation, died during August 
from heart attack. Mr. Mori, mem- 
ber NACE since April 1950, had en- 
gaged corrosion work approximately 
years. 
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catalog itself has 

descriptive pages products, and 
divided into the following sections: 
“Shop Coats and Primers for 
“Tnemec Exterior Steel Finish Sys- 
tems,” “Interior Painting with Unity 
Color,” “Weatherproof Coatings 
for Exterior Concrete, Concrete Mas- 
onry, Brick and Stucco,” and “Ex- 
terior Wood.” 


Also included 24-page Speci- 
fication Booklet. Seven pages are 
specifications chart form covering 
the “Surface,” “Prime Coat” and the 
“Finish System.” The other pages are 
detailed specification and procedure 
bulletins individual type surfaces. 


Your request for Catalog should 
your company letterhead. 
sure complete mailing 
shown. 


TNEMEC 


TEE NEE’- MEK 


“Spell 
Backwards” 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


University Southeast Region Plan 
Corrosion Conference Knoxville March 1-4 


NACE MEETINGS 
CALENDAR 


Permian Basin Section. Iver- 
son, Kewanee Oil Co. will speak 
corrosion the Field. 

East Region. Baltimore, Md. 

Section. 

San Francisco Bay 
Sudrabin, Electro Rust-Proof- 
ing Corp. will talk Criteria Used 
Cathodic Protection. 

New York Section. 

Chemists Club. 


Nov. 

Permian Basin Section, Panel dis- 
cussion refinery corrosion. 

Montreal Section. 

San Francisco Bay Area Section. 

Erdman, Electro Circuits, 

Inc., will talk ultrasonic testing. 


Other Events 
Oct. 
Central Region meeting, 
Dallas. 


Nov. 


Southeast Region Fall Meeting. 
Jacksonville, Fla. 

15-19 UCLA Short Course and West- 
ern Region Meeting, Los Angeles, 
Cal. 


New York Section 


Meetings have been scheduled the 
following dates Metropolitan New 
York Section: October 27, December 
January 26, 1955, May 11. All meetings 
will held the Chemists’ Club. 


USED IN: 


University Tennessee, 
and Southeast Region, National 
sociation Corrosion Engineers are 
cooperating arrangements for 4-day 
Corrosion Conference held the 
University’s Carolyn Brown Me. 
morial Center, March 1-4, 1955, 

The program opens with registration 
and issuance proceeds, programs and 
badges. There will special program 
for ladies attending. 

The technical program outlined 
tentatively follows: 


Tuesday, March 

Morning: Corrosion—Definitions, 
nitude, economic factors. Metallurgical 
factors. 

Afternoon: Fundamentals Liquids, 
solids, gases. Atmospheric. 

Evening: Motion picture film “Cor- 


Nickel Co., Inc. 


Wednesday, March 

Morning: Corrosion gases 
elevated temperatures—Air, 
chemical fumes, etc. Catastrophic cor- 
rosion. 

Afternoon: Aqueous corrosion—Fresh 
water, sea water, steam; cathodic pro- 
tection, passivity Cor- 
rosion chemical solutions, acids, 
bases, 

Evening: Banquet. 
principal speaker. 


Thursday, March 

Morning: Corrosion unusual media 
salts, molten metals. Miscel- 
laneous. Mechanical factors—Cavitation, 
fatigue, stress. 

Afternoon: Underground corrosion— 
bacterial 
Coatings—Underground, atmospheric, 

Evening: Panel discussion. 


Campbell, 


Friday, March 
Tour Oak Ridge. 


Pre-Heaters Heat Exchangers 
Transportation Equipment 
Reactor Tubes Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and inconel tubes for external temperatures and 
contamination petro-chemical processes. 
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Symposium 
Scheduled Detroit 
Section November 


symposium the three most widely 
Detroit Section. The meeting sched- 
held the Rackham Build- 
ing, 100 Farnsworth Ave., Detroit. 

The symposium titled 
carbons, Modern Weapons the Cor- 
rosion Age,” designed give pro- 
ponents the three principal 
the material equal time for presentation 
Pont Company and James Versteeg 
the Bakelite Company. general ques- 
tion and answer session will follow the 
presentations. 

Modern Concepts Stress Corrosion 
Priest, director research the Pfaud- 
Company the September meet- 
ing Detroit Section. also showed 
the motion picture Study Stress 
Corrosion” which was presented the 
1954 Kansas City NACE conference. 

The section, which considering 
student problem contest, seeks com- 
ments suggestions from other sec- 
tions that have conducted student con- 
tests. Information will appreciated 
Lou Gleekman, Wyandotte Chemi- 
cals Corp., Wyandotte, Mich. 

Guests are welcome all meetings 
Detroit Section held the Rackham 
Building, 100 Farnsworth Ave., Detroit. 


Technical Committees 
Organized Dallas 


Three technical committees NACE 
will hold organizational meetings during 
the October 12-15 South Central Region 
meeting Dallas. They are: 

Technical Unit Committee T-3H 
Tanker Corrosion, Quimby, The 
Texas Company, New York, The 
committee will investigate the problems 
associated with corrosion marine tank 
ships, 

T-5D Plastic Materials Con- 
struction, Seymour, Atlas Mineral 
Products Co., chairman. The group will 
study the use plastics the process 
industries. 

Pipe Wrapping Materials, 
Bailey, Johns-Manville Sales 
New York, chairman. Various 
kinds pipe line wrapping materials, 
shields and reinforcing wraps 
will studied. 


Entertainment Arranged 


For Central Meeting 
“Bob” McCarthy, Hill, Hubbell 


Dallas, chairman the enter- 
committee for the South Cen- 
tral Region meeting Dallas, October 
12-15 has arranged for musicians and 
other entertainment during the annual 
dinner. 

program entertainment for ladies 
the meeting has been arranged 
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Greater Boston Section 
Meeting Schedule Given 


The following schedule meetings 
planned for Greater Boston Section: 

Wednesday, December 15; February 
16, 1955; May 18. Program titles were 
not available. 

The September meeting featured 
discussion Paul Ffield, Bethlehem 
Steel Co., Quincy, Mass., the subject 
Shipbuilder Looks Corrosion.” 

All meetings Boston Section are 
held Hotel Beacorisfield, Brookline, 
Mass. 

The Inter Society Corrosion Committee 
has representatives from more than 
organizations. 


FOR CORRO 


You don’t need special- 
ist recognize Corrosion. 
But you need one 
treat successfully. The 
skill required achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years 
practical application. 


Philadelphia Section Hold 


Discussion Session Oct. 


The third 1954 meeting Philadelphia 
Section will held Friday, October 
the Poor Richard Club 
The technical session will 
preceded dinner beginning 6:30 pm. 

The technical session will the 
form round table discussion, mod- 
erated Brink, American Viscose 
Corporation. The panel will consist of: 
ing Company; Sward, National 
Paint, Varnish and Lacquer Association; 
Purdy, Tret-O-Lite Company 
and Shepard, General Construc- 
tion Corporation. 


4 


Recognition that fact one reason more and more people are turning 
E.R.P. for assistance corrosion problems one reason that thousands 
buried submerged steel structures all types have been successfully pro- 
tected against corrosion E.R.P. engineers. Corrosion specialists for over 
years, these men are highly trained and well equipped help you with your 


corrosion problem. Write for full information today. 


DESIGN 
MAINTENANCE 


BELLEVILLE NEW 


JERSEY 
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your 
corrosion 


proves that the finest protective coatings 
available fail when applied over inadequate 
primer. Inexpensive “cure-all” primers which permit 
the top finish coat peel, split chip off, obviously 
reduce the expected life the protection. 


will make your coatings 
last longer! 
providing 


INCREASING BONDING STRENGTH 


Rustbond’s surface adherence actually improves with 
age. Through controlled polymerization, acquires 
progressively stronger adhesion wire-brushed steel 
surfaces, assures strong top finish bond. 


EDGE PROTECTION 


Rustbond’s high polarity insures uniformly thick 
coating even sharp edges, providing maximum pro- 
tection where the corrosive action hardest check. 


Other RUSTBOND benefits 
that mean longer-lasting protec- 
tive coating jobs for you! 


Easy apply—just brush on. 
two-part mixing. 


WRITE TODAY 


for four-color 
bulletin showing 


comparative Wets rusty finish coats not 
Primer Tests and strip. 
further details Resists dry heat 350°F. 
Rustbond 


Eliminates for top finishes. 


Reduces creep under damaged 
coatings. 


Primer. 


A Division of Mullins 
Non-Ferrous Castings Corporation 


Specialists 
Corrosion Resisting 
Synthetic 


327 Thornton Ave., St. Lovis 19, 


Cathodic Protection 
Instruments Topic 
For Houston Meeting 


Technical subject scheduled for the 
October meeting the Houston 
tion, NACE “Application Some 
the Instruments Used for Cathodic 
tection Work,” Woody, United 
Gas Corporation, Houston. 

the September meeting, Section 
members heard Dr. John Sudbury 
speak “Tanker Corrosion.” Sud- 
bury research chemist the 
production research division Conti- 
nental Oil Co. Taking example the 
tank ship “Ponca City,” Dr. Sudbury 
dealt with internal corrosion problems 
encountered the tanker. The tanker 
was used haul cargoes consisting 
hydrocarbon compounds from the Gulf 
Coast ports Northeastern United 
States and returns empty with salt water 
the compartments ballast. 

Based 1952 economic figures, inter- 
nal corrosion was costing ship operators 
$400,000 per tanker (of the T-2 type) 
20-year period, $360,000,000 for the 
900 tankers this type service. The 
main corrodents were discusssed along 
with the different types inhibitors 
tested determine their effectiveness 
combating corrosion. Several excellent 
slides were shown which demonstrated 
the test panel work being done. Methods 
for introducing the different inhibitors 
into the compartments were explained. 

conclusion, the speaker cited three 
groups seeking ways combat tankship 
corrosion: The Ship Research Institute, 
Norway; The Transportation Division 
the Corrosion Subcommittee Amer- 
ican Petroleum Institute and Committee 
T-3H, National Association 
sion Engineers. 

More than 100 members 
attended the meeting, held 
Dining Room, 910 Texas Ave, Houston. 
Preceding the technical address, there 
was meal and social hour. 


Milwaukee ASME 
Celebrate 50th Year 


More than papers were scheduled 
during technical sessions the 50th 
anniversary meeting Milwaukee 
tion, The American Society Mechan- 
ical Engineers Milwaukee, September 
8-10. The papers deal with materials 
handling, machine design, heat transfer, 
hydraulics, management, turbine 
power and the railroad field. 


Computer Clinic Planned 


The First Electronic Computer 
will held conjunction with the 
First International Automation 
tion the 24th Regiment Armory, 
St. between 6th and 7th Avenues, New 
York, November 30-December 
will include demonstrations and 
amples applications different 


computers. 


Articles corrosion control 
may submitted for publication 
ROSION without invitation. 


Students come from many states 
tend short courses corrosion usually 
held each fall NACE’s Tulsa 
Shreveport Sections. 
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The term “Scotchrap” registered trademark Minnesota Min- 
nd Mfg. Co., St. Paul 6, Minn. General Export: 122 E. 
dSt., New York 17, N.Y. Canada: London, Ontario, Canada. 
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Above ground...or below... 


easy-to-apply protection! 


Protecting air lines against corrosion 
quick, easy, and inexpensive job the 
Chesapeake Ohio’s yards Stevens, 
Kentucky. Lines are simply wrapped— 
right the job site—with 
vinyl-plastic pipe insulation. 

never cracks, never dries 
out. resists acids, alkalies, oils, galvanic 
and electrolytic action. The pressure- 
sensitive adhesive sticks right off the roll 
—holds tight and keeps holding. The 
C&O has found cleaner, safer, 


and more convenient than hot coatings; 
less expensive use, also, because only 
small crew required prepare the 
pipe for long-lasting protection. 

heavy-duty (No. 50) and extra-heavy- 
duty thicknesses (No. 51), 1”, 2”, 4”, 6”, 
8”, 12” widths. Order supply today for 
all your pipe protection jobs. 
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Planning, Interpretation 
Corrosion Tests Discussed 
Los Angeles Meeting 


The members and guests who at- 
tended the September meeting the 
Los Angeles Section heard technical 
discussion presented John Mason 
The International Nickel Company 
the “Planning and Interpretation 
Plant Corrosion Tests.” Mr. Mason 
used the broad background experience 
gathered his company making 
spool type plant corrosion tests 
chemical plants, oil refineries and water 
systems throughout the country. The 
talk covered the subject plant cor- 
rosion tests from the procedure select- 
ing and preparing the specimens the 
experience desirable interpret the test 
results. 

Mr. Mason used slides focus at- 
tention the importance tempera- 
ture, velocity, oxidizing conditions the 
corrosion test solution and duration 
test. Personal experience comments 
Mr. Mason pointing out unusual cor- 
rosion test results and consequences 
neglecting one more the important 
factors interpreting corrosion test re- 
sults were interesting. 

The next regularly scheduled meeting 
the Los Angeles Section will 
the Rodger Young Auditorium Wednes- 


Reduce 
Protection Costs 


you are constructing 

new plant addition, main- 

taining existing structures, you can 

sure achieving the lowest cost 

protection per square foot per year 

with the Rowe System Custom 
Made Protective Coatings. 


This free booklet POSITIVE PRO- 
TECTION tells how the Rowe 
System provides “custom made” 


day, October 13, 1954. Rydell, 
National Aluminate Company, Chicago, 
will speak “Industrial Applications 
Water Soluble Corrosion Inhibitors.” 


Effect Design Coating 


Topic Baltimore 


“Effect Design Coating Effici- 
ency and Reasons for Care the Appli- 
cation Coatings Existing Structures,” 
Munger, Amercoat Corp., South Gate, 
Cal., guest speaker meeting 
Baltimore Section October 19. Mr. Mun- 
ger will point out the special measures 
needed adequately coat such areas 
sharp edges, rivets, overlapping plates, 
discontinuous welds and others. 


Philibert Talks Service 
Program Pittsburgh 


Philibert, Mathieson Chemical 
Corp., spoke members and 
guests Pittsburgh Section NACE 
October dinner meeting Mellon 
Institute. 

Mr. Philibert, the Central Engi- 
neering Dept., Mathieson Chemical 
Corp. charge standards, specifi- 
cations and corrosion service. His topic 
was Practical Corrosion Service 
Program.” 


method meeting widely varying 
coating requirements and antici- 
pates every detail from surface 
preparation application recom- 
mendations. 


Here’s good news indeed for chem- 
ical plant superintendents, paint 
foremen and purchasing agents. 
For your free copy, write to... 


ROWE PAINT VARNISH CO., INC. 
COLLEGE AVENUE AND HYDE PARK BOULEVARD 


NIAGARA N.Y. 


Manuscripts Approved for 
Publication Are Listed 


Manuscripts approved scheduled 
for publication before 1955 include the 
following: 

Aluminum Heat Exchanger Tubes 
the Process Industries Binger 
and Fritts. 

Inhibitor Evaluation the 
Null Bridge Barton Cross and 
Norman Hackerman. 

Corrosion Aspects the Vanadium 
erick and Eden. 

Corrosion Refinery Equipmnet 
Sulfuric Acid and Sulfuric Acid Sludges 

Corrosion Resistance 
Alloys Containing 10-30 Percent Nickel 
LaQue. 

Measurement the susceptibility 
Galvanized Surfaces Humid-Storage 

Laboratory Evaluation Inhibitors 
for Sweet Gas Condensate Wells 
Wachter. 

Extrinsic Line Current Fluctuations 
Seriously Restricted Progress Coat- 
ing Conductance Surveys Large 
Nelson. 

Nomograph for Making Corrosion Rate 

Internal Corrosion Domestic Fuel 
Oil Tanks Wieland and 
Treseder. 


Agra Voltmeter 


A potentiometer-voltmeter with an enviable 
reputation for toughness. Its speed makes 
it a “must” for surface potentials. 


Ranges 50,100 and 500 millivolts and 
1.0 and 2.5 volts as potentiometer-voltmeter; 
10 volts as a 500,000-ohm voltmeter. Am- 
meter section with ranges 100 and 500 
milliamperes and 5 amperes available at 
extra cost. 


Agra Instrument Company 
6517 6th Street .Tulsa, Okla. 
DISTRIBUTED BY 


Cathodic Protection Service 
Canadian Protective Coatings Limited 
Marshall Hyde The Vanode Company 
Richard Peifer Co. 
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FAST, EASY, SAFE APPLY 


Applied cold—by hand simple portable tool 
—modern, pressure-sensitive Dressertape bonds 
securely the pipe assures uniform pro- 
tection top, sides and bottom. 


PROTECTS PIPE, JOINTS, FITTINGS 


Highly versatile, Dressertape widely used for 
coating field-welded joints all diameters 
mill-wrapped complete coating 
pipe sections yard for repairing 
holidays and gaps other types coating. 
Readily conforming the contours small 
diameter fittings, narrow-width Dressertape 
ideal for service line use. 


GIVES LASTING PROTECTION 


High dielectric Dressertape provides excellent 
electrical insulation ... also permanently pro- 
tects all underground piping against corrosion 
soil chemicals, salt water, acids, alkalies 
and 

For complete details, send for Dresser 
“Corrosion Control” catalog. 


*DRESSERTAPE is a trademark of Dresser Mfg. Division 
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the modern 
against pipe corrosion! 


The Tapester Special, avail- 
Dresser, assures 
speedy, uniform coverage 
small diameter pipe. 


Larger model Tapesters, also 
available through Dresser, spin 
Dressertape protection pip- 
ing diameter and larger. 


Dresser Manufacturing Division, Fisher Ave., Bradford, Pa. (One the Dresser Industries). Warehouses: 1121 Rothwell 
St., Houston; 101 Airport San Francisco. Sales offices also in: New York, Philadelphia, Chicago and Toronto. 


* 


You Buy TIME-TESTED 


There one de- 
pendable yard- 
stick for measur- 
ing the quality 
protective 
material: How 
does stand over years service? 

You don’t have experiment when you 
specify TAPECOAT. quality coal tar 
coating, and coal tar nature’s own de- 
fense against corrosion. 

Since 1941, when was introduced 
the first protective coating handy tape 
form, TAPECOAT has proved its ability 
keep vulnerable steel surfaces “‘like 
new” condition year after year. That’s 
why specified those who know 
that continuing protection the first 
consideration. 

For years, TAPECOAT has provided 
dependable protection pipe, pipe 
joints, tanks, etc., above ground and 
under ground. 

TAPECOAT comes handy rolls 
widths from 24”. It’s easy 
apply and the coal tar provides both 
bond and protection the same time. 


Write for brochure and recommendations 
your corrosion problem. 


The TAPECOAT Company 


Originators 
Coal Tar Tape Protection 


1521 Lyons Street 
Evanston, Illinois 


Alamo Section Nominates 
Officers for Next Year 


the September meeting the 
Alamo Section, which was attended 
Lyle Sheppard the Shell Pipe Line 
Company, spoke cathodic protection 

The Alamo Section nominating com. 
mittee reported the following persons 
for officers elected and take office 
January 1955: Chairman, William 
Elley; vice-chairman, Carl Thorn: 
trustee, Max Schlather; secretary-treas. 
urer, Charles Tipps. 

Next regular meeting the section 
scheduled October 19. 


Permian Basin Section 
Hears Lyle Sheppard 


Approximately members and guests 
attending the September meeting 
the Permian Basin Section heard Lyle 
Sheppard the Shell Pipe Line Com- 
pany, speak cathodic protection and 
Campbell, NACE Central Office, 
speak “Procedures the Central 
Office.” was also announced that the 
Permian Basin Section, NACE, had 
been alloted exhibit space the Per- 
mian Basin Oil Show held October 
14-17. The section expects have the 
booths regularly atended throughout the 
show and will have available promotional 
material the NACE. 


Radiograph Contract Given 
Ohio Laboratory 


The Radiographic Laboratory Ohio 
State University has been granted 
thority. the Directorate Procure- 
ment and Production the Air Force 
make X-ray radiographs material 
used conjunction with air force 
and National Bureau Standards con- 
tracts. The laboratory, which has 
and 220,000-volt X-ray machines, in- 
stalling 400,000-volt machine and 
prepared use cobalt-60. 


Plastic Engineers’ Session 


The Southern California section, So- 
ciety Plastic Engineers, Inc., plans 
sponsor industrial conference coinci- 
dent with the first American Society 
Tool Engineers’ Western Industrial Ex- 
position and National Convention 
Detroit during March 1955. 


SHORT COURSE CALENDAR 


1954 

Oct. 27-28, University Buffalo, New 
York. Symposium Corrosion 
Underground 

Nov. 15-17, UCLA, Los Angeles, Cali- 
fornia; Protective Coatings. 

November, University British Colum- 
bia, Vancouver, British Columbia, 
Canada. 

1955 

Jan. Feb., UCLA, Los Angeles, Cal. 

Feb. 2-4—University Toronto, Hart 
House Theater, Toronto. 

Feb. 16-18—Tulsa Section, Sixth Annual 
Short Course. Mayo Hotel, Tulsa, 
Okla. 

Mar. 1-4, University 
Knoxville. 

Fall—Washington University, St. 
Missouri. 
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Well Inhibitor Treatment Frequency Decreasing 


Pipe Wrapping Unit 
Organizing Planned 


Clark Bailey, Johns-Manville Sales 
Corporation, New York, Y., chair- 
man Technical Unit Committee 
Pipe Wrapping Materials has sched- 
uled the organizational meeting his 
group during the South Central Region 
Meeting Dallas, Texas, October 12-15. 

The committee was formed recently 
under Group Committee T-2 Pipe Line 
Corrosion study all the various pipe line 
wrapping materials including various 
type shield wrappers, reinforcing wraps 
and rock shields. 


Tanker Corrosion Unit 
Will Meet Dallas 


The new Technical Unit Committee 
T-3H Tanker Corrosion will hold 
its organizational meeting during the 
South Central Region meeting Dallas, 
Texas, October 12-15. 

Quimby, The Texas Company, 
New York, Y., who was instrumental 
obtaining approval for formation 
the tanker corrosion committee will 
chairman during its organizational stages. 
urges all who are interested the 
problem marine tanker corrosion 
attend the organizational meeting. 

The exact scope the committee has 
not yet been defined but general the 
committee will investigate causes and 
prevention corrosion marine tank- 
ers including definition corrosion 
sustained, its cost and importance with 
respect economic solution and study 
preventive measures. 


Members Are Sought 
Nitric Acid Committee 


NACE members interested the 
problem corrosion nitric acid are 
urged become members Technical 
Committee T-5A-5 Corrosion 
Nitric Acid. James English, Oak 
National Laboratory, Box 
Oak Ridge, Tennessee, chairman 
the committee anxious obtain new 
members for the committee 
actively participate its activities. 

Efforts the committee have been 
concentrated four major problems 
follows: Preparation nitric acid 
questionnaire, Corrosion problems 
acid manufacture, Preparation 
nitric acid corrosion bibliography, 
and Preparation interim report. 
hese activities were reported de- 
tail the Technical Committee News 
Section the August issue COR- 


Roebuck Takes Post 
With Continental Oil 


Dr. Roebuck, chairman Tech- 
nical Unit Committee T-3B Identifi- 
cation Corrosion 
Products, recently join- 
the research 
the Continental Oil 
Company Ponca City, 
Oklahoma. formerly 
was associated with the 
Atomic Energy Com- 
mission’s atomic reactor 
development program 
the Argonne National 
Laboratory where 
was member the 
reactor engineering di- 
vision. was engaged 
the study the cor- 
rosion stainless steel, zirconium and 
other metals for use elevated tem- 
peratures. With the Continental Oil 
Company will associated with the 
group studying production corrosion and 
related problems the development and 
research department. 


Methods Applying 
Well Inhibitors Discussed 


Methods chemical application for 
oil well corrosion control were discussed 
during the meeting Los An- 
geles, California June 16. survey 
practices the ten companies repre- 
sented revealed the majority treat- 
ing corrosion pumping wells, with 
practices varying the manner add- 
ing chemicals down the well annulus. 
Two operators are batch lubricating 
chemical with appreximately gallons 
lease water combining the water 
and chemical gallon lubricator 
tank installed the well Seven 
companies batch chemical diluted with 
water from tank trucks. Three compa- 
nies use continuous injection chem- 
ical and two these dilute the chemical 
with water before injection. 

arrive the amount chemical 
treatment seven companies base chem- 
ical quantity gross rate. The major- 
ity these use rule-of-thumb one 
quart chemical per 100 barrels 
gross production. Two operators start 
corrosion treatment each well with 
the same chemical dosage and adjust 
this amount results, Three treat 
obtain predetermined residual chem- 
ical the well effluent. 

All papers presented annual meetings 
NACE, except those not approved 
the association’s editorial review com- 
mittee and Corrosion’s editor, are pub- 
lished 


Roebuck 


Smaller Quantities 
Being Used 
Controlled Wells 


Most operators are decreasing the fre- 
quency treating individual wells ac- 
cording reports from the 
members T-1B condensate well 
corrosion. The reports indicate trend 
treat wells weekly once every two 
weeks preference daily several 
times week. 

Generally, the amount chemicals 
used per million feet gas produced 
between treatments remains the same, 
although several operators indicate that 
where corrosion under control they 
are experimenting with reducing the 
amounts chemical used. Shut-in times 
still vary considerably from one hour 
hours and most indicated three 
four hours customary. 

Four kinds chemicals are used gen- 
erally but experiments are being made 
with other chemicals. One member 
testing seven liquid organic, four water 
soluble dispersible and three oil sol- 
uble inhibitors. 


Emulsification Problem 

The only undesirable side effects re- 
ported were emulsification, which par- 
ticularly undesirable low temperature 
separators. most cases, changing 
inhibitors that not tend cause 
emulsification has eliminated the prob- 
lem. One operator reported that one 
field, producing from three different res- 
ervoirs, appears that different inhib- 
itors would have used for each 
reservoir because emulsification. An- 
other operator having emulsion trouble 
but not apparent corrosion problem 
reports conventional inhibitors are being 
used successfully emulsion breakers. 

Organic inhibitors stick form con- 
tinue used extensively with pos- 
sible decrease favor liquid chem- 
icals. appears that where satisfac- 
tory stick program use changes are 
not being made liquid chemicais, 
however, there seems tendency 
for people starting inhibitor program 
use liquid preference stick. 

Four members report using liquid 
chemicals protect the casing wall 
multiple completion wells. Three were 
apparently convinced that the casing 
wall can protected easily and 
satisfactorily can tubing strings where 
they are set packers. One member 
reported that treatment was not too suc- 
cessful judged from iron content and 
suspects that the inhibitor was not get- 
ting bottom. said that wells tend 
die when shut-in for treatment. The 
chairman the committee expressed 
the thought that has been demon- 
strated that casing walls multiple 


(Continued Page 10) 
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ASSOCIATION CORROSION ENGINEERS 


Prediction Criteria 
Needed, Committee 
Inquiry Indicates 


Hydrolysis sulfate scale deposits 
may the reason for the sharp pitting 
corrosion found under water-independ- 
ent corrosion conditions 
wells. This possibility being investi- 
gated members T-1C Sweet 
Oil Well Corrosion. 

Water-independent corrosion has been 
described terms economic signifi- 
cance and type field which most 
likly occur. Through observation 
tubing from wells which suffered cor- 
rosion failure thought the corrosion 
results from hydrolysis sulfate scale 
deposits laid down the tubing. Cor- 
rosion was characterized sharp pit- 
ting, the whole the tube being coated 
with dark scale honeycombed 
appearance. Analysis revealed the scale 
sulfates, containing small percentages 
hydroscopic chlorides, Scale found 
pits conformed the contour the 
pits, and, evidentally, was deposited 
throughout the life the tubing. 

This type attack was successfully 
reproduced under laboratory condi- 
tions and results were sufficiently en- 
couraging justify additional investi- 
gation. The current inquiry involves 
investigating variables scale compo- 
sition, effect inhibition, effect 
damaged and undamaged coating, effect 
chrome and nickel alloys and amount 
water present. Specimens used make 
possible measure IPY values. 

Scale compositions being studied in- 
clude various combinations barium 
sulfate, calcium sulfate 
sodium chloride, paraffin, magnesium 
chloride and calcium chloride. Scales 
were made various proportions 
these constituents bracket all 
natural compositions reported. Also, test 
specimens the materials are being 
exposed scales consisting only one 
each the chemicals. The tests are 
corrosion due reactions test 
specimen surfaces. 

less elaborate experiment under- 
way which calcium carbonate added 
the scales. atmosphere carbon 
dioxide used these tests. 

Qualitative examination few speci- 
mens withdrawn prematurely indicates 
corrosion similar all appearances 
that experienced the field. 


Additional observations corrosion 
occuring the presence scales 
low-water contents have been reported 
least four major operators have 
found examples which tend conform 
original observations. 


Prediction Criteria Needed 


Work water-dependent corrosion 
has progressed more advanced 
stage than that water-independent. 
practical definition circumstances 
which cause this type corrosion has 
been obtained and the 
stood. Existing problems are lack 
reliable, simple criteria for prediction 


Vol. 


Tubing Pitting Laid Sulfate Scale Deposits 


specific cases and lesser degree 
lack similar criteria for control 
preventive programs. 

Iron content produced water per- 
haps one the most widely applied 
tools assessment corrosion prob- 
lems. Critical study iron content data 
from many fields reveals that clear-cut 
correlations not often exist. iron 
content given level does not indi- 
cate that corrosion not occuring. 
has been established that many forma- 
tion waters have native content which 
may appreciable and vary from well 
well. The committee concluded that 
iron content produced water not 
itself reliable indication that well 
not corroding and that there 
safe critical yardstick de- 
tection. Since prediction iron content 
specific cases possible the com- 
mittee believes iron content data should 
obtained matter routine, rather 
than after problem known exist. 


Drop-Size Data Collected 


The process water-dependent cor- 
rosion thought closely related 
the relative wetting power oil and 
water. Plans have been made obtain 
drop-size data from large number 
installations both corrosive 
corrosive. expected that the value 
this tool means detecting and 
predicting corrosion will further de- 


fined. 


Sixteen Committees Will 
Hold Meetings Dallas 


many technical committees have 
planned meetings during the South 
Central Region meeting Dallas that 
extra day has been added the 
meeting. The meeting now scheduled 
start Tuesday, October rather 
than Wednesday originally 
planned. 

September sixteen technical 
committees have scheduled meetings 
follows: T-1J Oil Field Structural Plas- 
tics, T-1H Oil String Casing Corrosion, 
T-2C Minimum Current Requirements 
for Cathodic Protection, T-2F Internal 
Sour Crude Corrosion Pipe Lines and 
Tanks, T-1G Sulfide Stress Corrosion 
Cracking, Pipe Corrosion, 
T-1K Inhibitors for Oil and Gas Wells. 

Scheduled meet Wednesday are: 
T-1 Corrosion Oil and Gas Well 
Equipment, T-6B Protective Coatings 
for Resistance Atmospheric Corro- 
sion, T-5C-1 South Central Region, Cor- 
rosion Cooling Waters, T-2J Pipe 
Wrapping Materials, 
tion Corrosion Products, T-2D 
Standardization Procedures for Meas- 
uring Pipe Coating Leakage Conduct- 
ance will meet Monday afternoon. 


Times have not been assigned the 
following three committees: T-2G Coal 
Tar Coatings for Underground Use, 
T-3H Tanker Corrosion, T-5D Plastic 
Materials Construction. 

Most the committees hold open 
meetings. 


Members NACE may run without 
charge Positions Wanted classified ad- 


vertisement annually two consecutive 
issues 


Three Types Sucker 
Rod Tests Are Underway 


Three types service tests sucker 
rods were reported meeting Unit 
Committee T-1F Metallurgy Kan- 
sas City March 15. 

One member reported that company 
California using wells run 
mixed string tests 
num rods and manganese steel rods, 
Another company has initiated large 
number mixed string tests Kansas 
and has made full string tests Monel 
percent nickel and high-strength 
steel containing percent nickel and 
percent chrome. member reported 
use mixed string testing for evalu- 
ation rod inspection services using 
three methods inspection: Magnetic 
particle tests, determination yield 
point load and magnetic eddy current 
tests not capable locating cracks, 
Only the magnetic particle inspection 
was able predict performance rods 
subsequently used mixed string tests. 


Well-Inhibitor— 


(Continued from Page 


completed wells can protected satis- 
factorily periodically pumping liquid 
inhibitor into the casing. further ob- 
served that all problems encountered 
using this technique treating tubing 
wells exist casing wells and from the 
success obtained tubing wells and 
verified low iron content produced 
water and caliper surveys, can 
concluded that low iron content re- 
sults from treating casing wells the 
treating program should satisfactory. 


Percent Tubing Corrosion 

One operator reported that percent 
nickel tubing, after four five years 
service, was beginning show uniform 
pitting resulting pits percent 
the wall thickness. Several reported 
that the iron content produced waters 
where percent nickel tubing used 
are about high that from unpro- 
tected API steel tubing. One operator 
reported that four strings percent 
chrome steel have been installed the 
last six months. 

Three the problems that one 
more members felt needed more em- 
phasis are being studied many com- 
panies experimental fashion. These 
are determining the maximum inter- 
val between chemical injections, de- 
veloping better means placing chem- 
icals, and determining the amount 
chemical that can used per treatment. 
One obvious problem the selection 
the best chemical use individual 
cases view the number 
factory inhibitors the market. One 
unresolved question the committee 
whether oil soluble, water soluble, 
relatively insoluble inhibitor best for 
use condensate wells and was 
pointed out that there may prob- 
lem the possible effect inhibitor 
the sand face. 

Students come from many states at- 
tend short courses corrosion usually 
held each fall NACE’s Tulsa and 


Shreveport Sections. 
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TECHNICAL COMMITTEE NEWS 


TREATMENT 


took only days for the two steel coupons shown right 
above corrode almost away the stream secondary- 
recovery well Kansas. Both coupons, where not corroded 
through, are wafer thin. anti-corrosion chemical was being 
fed the rate one pint per day, yet the average corrosion rate 
the coupons was 216 mils* per year. 


the same well, Visco-treated with the same amount chemical 
per day, the coupons left above showed corrosion rate 
only 8.1 mils per year after days’ exposure. 

Visco Chemicals cut the corrosion rate over 96% 
For corrosion control and treating economy, call your Visco 
Representative, now. 


mil=.001 inch. corrosion rate 216 mils per year means 
that the corrosive attack, uniform, would have corroded 
away the entire surface the metal depth .216 inches 
year. However, the real danger high corrosion rates, 
the coupon shows, the much deeper and faster penetra- 
tion occurring localized areas. 


VISCO PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham Kirby, Houston Texas 
Telephone: MAdison 0433 


CONSISTENTLY EFFICIENT OIL CHEMICALS 
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Non-Metallic Jackets Given Soak, Voltage 
Tests Search for Cable Sheath Materials 


Results resistance measurements 
made aluminum, iron and lead wires 
coated with non-metallic jackets ma- 
terials designed protect cable sheaths 
against corrosion have been tabulated. 
The results were presented during 
meeting T-4B-5 Non-Metallic 
Sheaths and Coatings Kansas City 
March. 

The wires were first covered with 
mils different jacket materials 
and then soaked water and dilute 
solutions under various conditions 
temperature and applied voltage. 

All three metals were completely pro- 
tected neoprene jackets for over 500 
days temperature. Similar 
samples were unaffected during 412 days 
under volts DC. 


High Voltage Causes Failure 


First failures resulted days 
and all samples covered with neoprene 
failed 120 days when applied voltage 
was increased volts negative. 
was obvious that raising the voltage 
accelerated the rate 
identical samples 
have lasted over year voltage 
and volts negative. The com- 
mittee decided that further tests should 
made room temperature covering 
negative. 

Samples with volts 


the Cold-Applied 


has the approval the most 


critical and exacting com- 


panies. Join the 100 


more that are specifying 
ROSKOTE again and again 


for continuous protection 
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Send for your folder and dis- 
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used with confidence 


ground. 
Write today! 
ROYSTON LABORATORIES, INC. 


BOX 112-C, BLAWNOX, PA. 


applied conductors are more stable 
with first failures occuring after 100 
days. Samples covered with ordinary 
grade neoprene jacket (3146) failed 
first, while those covered with 
moisture-resistant grade neoprene 
jacket (9093) lasted longer. This latter 
compound containing lead oxides one 
normally furnished cable manufac- 
turers when moisture resistant neoprene 
jackets are specified. most cases the 
jackets failed first over lead. This fact 
probably significant since the jacket 
walls were actually thicker over lead 
than over iron aluminum. was 
pointed out that carbon, black used 
neoprene jackets not conducting 
semi-conducting grade. 


High Stability Reported 

Samples for soak tests 158 degrees 
were protected with polyethylene 
3401 and polyvinylchloride similar 
Goodrich’s formulation No. 
2042. failures occured 298 days 
158 degrees under any the 
various conditions. Even samples with 
volts applied across the jacket have 
shown signs failure months. 
every case there was large increase 
the resistance the iron wire under 
the PVC jacket during months’ soak. 
During the meeting was suggested 
that while evidence migration 
ferric ions through the PVC had been 
found, was possibility and should 
watched. 

Soak tests were carried out two 
quart jars. The wires were cut and 
wound into coils four inches diameter 
and were held shape loose binder 
springs three points. They were 
slipped into test jars with care avoid 
mechanical damage and the ends each 
coil were brought out through seal 
the top the jar and the jackets 
were stripped back for one inch that 
the resistance through the wire could 
measured, For samples soaked 
voltage heavy copper wire (No. 
No. 10) was inserted through the seal 
into the liquid the jar. 
bridge was used measure the resist- 
ance the wires. future tests, bare 
metal electrodes will placed all jars 
that insulation resistance may 
measured with General Radio Meg- 
ohm- Meter. 

One member showed specimens 
lead taken from gopher-proof cable 
North Platte, Nebraska where had 
been subject moisture and some elec- 
trolyte while under cathodic protection. 
The metals were protected rubber 
jacket composed largely reclaimed 
rubber. The lead had 
corroded the gaps between the steel 
tapes and the moisture found under the 
jacket where the damage had occured 
had 11.5. Under these con- 
ditions lead became anodic the 
steel tapes. 

Another member described work be- 
ing performed testing adhesive coated 
plastic insulating tapes. has found 
that many these tapes are vulnerable 
low voltages. 


Members may get the distinctive NACE 
membership pin for $10. 


Power Cable Corrosion 
Laid Galvanic Action 


galvanic action the 
Chairman T-4B-1, corrosion lead 
and other metallic sheaths, reveals that 
investigation has continued relation 
galvanic action cable sheathing 
due difference metals, including 
metallic salts, the same environment. 
Results indicate that about percent 
the failures power cables are due 
galvanic action which usually occurs 
manholes points attachment 
connections fittings. 

For example, where copper bonds are 
wiped lead sheaths, 
nipples are attached 
sleeves, brass cable tags rest lead 
sheaths and copper oil tubes are 
cidental contact with lead cables. The 
remedy has been 
metals apart from each other and where 
this not possible coat the metals 
their junction. 


Grounding Gap Practices 
Surveyed Meeting 


Correspondence the subject gaps 
for isolating pipe-type cables from 
ground were read the meeting 
T-4B-4 Corrosion and Protection 
Pipe-Type Cables Kansas City March 
15. Seven members and guests were 
present. 

_Cathodic protection the coated steel 
pipe containing the electric cables 
complicated the need maintain 
ground the pipe during cable faults. 
One method meeting the double re- 
quirements cathodic protection and 
grounding bury magnesium anodes 
along the pipe run and connect spark 
gap between the pipe and the station 
ground bus. 

One writer expressed preference 
ground pipes station ground bus 
circuit but pointed out that situations 
may arise the future where spark 
gap will furnish desired grounding dur- 
ign cable faults. revealed that his 
company was exploring various methods 
cathodically protecting cable pipe and 
the same time providing for fault 
current continuity. 

question how much current the 
gap will conduct and what voltage 
expected break down was given the 
following answer. Cut-outs used date 
fall under two different classifications, 
“L” rated volts and “M” rated 
350 volts Current carrying tests 
have not been made, but currents 
2700 amperes have been carried for 
cycles over one cut-out. 

The question whether the gap 
breaks down during switching opera- 
tions pipe-type cables revealed that 
“L” low voltage cut-outs have broken 
down during such operations 
which are extensions pipe-type cable. 
was pointed out that 
downs from switching occurred when 
electrolytic condenser was 
nected across each cut-out 
downs were apparently eliminated 
“M” medium cut-outs and condensers 
were used, 

(Continued Page 14) 
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Oil String Casing Corrosion Failures Increase 


Two Task Groups Will 
Study Oil String 


Casing Corrosion 


Technical Unit Committee T-1H 
Oil String Casing Corrosion has formed 
two task groups facilitate study 
problems confronting the committee. 
The groups are designated T-1H-1 
West Texas-New Mexico Area and 
Elkins, Shell Oil Company, Midland, 
Texas chairman T-1H-1 and 
Koger, Cities Service Oil Company, 
Bartlesville, Oklahoma chairman 
T-1H-2. Elkins and Koger 
chairmen Unit Committee T-1H. 

T-1H-1 held its first meeting Mid- 
land, Texas August the meet- 
ing the committee outlined its aims 
follows: 


Determine the types casing cor- 
rosion their order relative im- 
portance. 

Determine the geographic locations 
where the above corrosion found. 

Determine well characteristics con- 
tributing this corrosion. 

Determine the best and 
nomical casing repair method. 

Determine the best methods cor- 
rosion 

Determine the most effective and eco- 
nomical corrosion control measures. 

Determine well completion methods 
which will obviate casing corrosion. 


questionnaire designed gather 
data has been circulated the com- 
mittee. During informal-discussion 
casing corrosion the meeting be- 
came evident that casing corrosion prob- 
lems the West Texas-New Mexico 
nature, 


Planning Meeting Held 
Plastic Construction 
Materials Committee 


Technical Unit Committee T-5D 
Plastic Materials Construction under 
the chairmanship Dr. Seymour, 
Atlas Mineral Products Company, 
Mertztown, Pennsylvania, held 
ning meeting Pittsburgh, Pa., August 
25. 

The meeting was held make plans 
for the organizational meeting scheduled 
held Dallas during the South 
Central Region Meeting, October 12-15. 
Attendance the planning meeting was 
restricted but all members NACE 
interested the committee’s work are 
invited attend the meeting October. 

Philibert, Mathieson Chemical 
Co., Baltimore, Md. has been named 
vice-chairman the committee and 
Diamond Alkali Co., 
Painesville, Ohio has been named secre- 
tary pro tem. 


Extra copies Corrosion can bought 
from NACE, 1061 Bldg., Hous- 
ton. 


Sour Crude Water Flood 
Corrosion Problems 
Probed T-1 


Unit Committee T-1D Sour Oil 
Well Corrosion has generally agreed 
that should expand activities in- 
clude study corrosion 
lated water flood and disposal 
sour crude areas. This decision re- 
ported minutes the meeting 
Technical Committee Corrosion 
Oil and Gas Well Equipment 
Kansas City March 15. 


The minutes revealed that member 
the West Texas-New Mexico group 
T-1D said that 1800 wells West Texas 
and 500 wells Kansas were receiving 
chemical treatment prevent corrosion. 
The use anodes settling tank 
was reported, which life 
months was obtained with controlled 
square foot. 


T-1D reported one company’s plans 
set record system and make 
thorough study pump costs re- 
lated corrosion and initiation 
another company pump standard- 
ization program. The latter has reported 
use balls and seats very hard ma- 
terials worthwhile from economic 


General agreement T-1D that the 
sucker rod problem not serious 
present but that the 
probably warrants further study was 
mentioned the minutes 


Grounding 
(Continued from Page 12) 


Faults lines connected the same 
bus the pipe-type cable have caused 
“L” cut-outs break down but the 
present set appears withstand such 
surges, was the reply question con- 
cerning gap break down during switch- 
ing operations faults other feeders 
connected the same bus the pipe- 
type cable. 


Gap breakdown may require the in- 
stallation alarm circuits 
operating personnel the need re- 
establish the gap. low voltage gap 
that can re-establish itself very de- 
sirable. 


Pennsylvania Conference 


Water Set Oct. 18-20 


The Fifteenth Annual Water Con- 
ference the Engineers’ Society 
Western Pennsylvania will held 
the Hotel William Penn, Pittsburg, Pa., 
October 18-20, 


Subjects discussed are industrial 
process water treatment and corrosion 
prevention, demineralization, industrial 
boiler feedwater and 
Papers scheduled for presentation are 
Industrial Water Supplies the 
United States and water corrosion 
structural materials used the plants 
the Atomic Energy Commission. 


Frequency Leaks 
Expected Double 
During Next Years 


Corrosion failures occur the rate 
per year per 10,000 producing 
wells according report Unit 
Committee T-1H Oil String Casing 
this basis the committee 
predicts increase within ten years 
approximately 100 leaks per year per 
10,000 producing wells. Equipment for 
evaluation means casing potential 
profile now available and sub-groups 
the committee expedite study 
the problem are being West 
Texas-New Mexico and Western Kansas 
areas. 

The following data the result 
additional replies from four operators 
the corrosion questionnaire circulated 
T-1H. The original tables were pub- 
lished Corrosion, September, 1953 
issue article Jack Battle 
beginning page 313 the Technical 
Section. 


TABLE 


REPORTS 


|- 
Original | Present 

Number of companies cir- | 

Number of companies re- | | 

Number of fields reported. .| 22 30 

Number of wells operated 

by participating companies 7,126 9,336 
Number of failures reported 123 235 

Total repair cost of failures} $867,256 | $1,343,317 


TABLE Causes Failures 


REPORTS 


Original Present 

Per- Per- 

| No. | cent | No. | cent 

Acid fresh waters....| 37 30 83 35 
Acidic gases......... 23 19 44 | 19 
Bacterial attack...... | 9 7 9 |} 4 
Formation salt water.; 5 4 46 20 


REPORTS 

Original Present 

No. cent No. cent 
Squeeze cement..... .| 73 | 60 100 43 
Unreported.......... | 6 | 5 6 2 


Technical sessions will held four 
organizations during the 8th National 
Chemical Exposition Chicago 
seum October 12-15. Associations 
erating are Manufacturing 
Association, Chemical Market Research 
Association, Society Chemical Indus- 
try and Purchasing Agents’ Association. 
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SODIUM 
NITRITE 


Protects Many Metals 
Including Iron and Steel 


Sodium nitrite has long established reputa- 
tion for protecting metal surfaces—principally iron 
and steel. can used dip spray for the 
additive water that constantly contact with 
metal surfaces. affords definite protection 
against rust and corrosion. 

Sodium nitrite will not injure the skin 
normal person. Dilutions low 1/10 are 
effective making water solutions non-corrosive. 
Water solutions only are required 
produce protective film. 

Among the current applications utilizing this 
property SOLVAY Sodium Nitrite are: preven- 
tion corrosion air conditioning units and circu- 
lating water systems; corrosion inhibitor 
water base paints, some types hydraulic fluids, 
metal cutting and grinding compounds; rust 
preventative household scouring pads and radiator 
anti-freeze compounds; protection steel stock 


Samples and Technical Service 
SOLVAY Sodium Nitrite and Nitrox 
AVAILABLE COST OBLIGATION. 


Test samples SOLVAY Sodium Nitrite and 
Nitrox well technical information spe- 
cific problems are available request. Simply 
write your business letterhead any the 
SOLVAY offices listed below. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
BRANCH SALES OFFICES: 
Boston Charlotte Chicago Cincinnati Cleveland Detroit 
Houston New Orleans New York Philadelphia Pittsburgh 
St. Louis Syracuse 


The New Combination 


CLEANER-RUST INHIBITOR 
for Iron and Steel TANKS 


Now available for the first time—a single prod- 
uct that, one simple operation, can used 
clean iron and steel neutralize pickling 
acids and the same time leave protective 
coating sodium nitrite prevent rust and corro- 
sion the cleaned surfaces. Nitrox combines the 
efficient cleaning action SOLVAY Caustic Soda 
with the long-known inhibiting action SOLVAY 
Sodium Nitrite. 

Easy use, uniform composition and posi- 
tive action, Nitrox fills long-standing need for 
single product replace the several individual 
materials previously used. This simplification, 
turn, reduces labor charges and the possibility 
error, doing away with multiple operations and 
added equipment. 

Nitrox has found such wide and varied applica- 
tions the cleaning residues from light oil cargo 
tanks ocean-going tankers and protecting 
them from corrosion return the treat- 
ment machined parts coming from acid pickling 
baths, thus neutralizing the acid and preventing the 
parts from rusting. 

Nitrox carefully blended, uniform fusion 
inorganic materials produced cream-colored, 
dustless flake form. rapidly soluble water, but 
almost completely insoluble most organic mate- 
rials. Nitrox generally used the form 
water solution, applied means spray nozzles. 
not suitable for use high temperature operations 
involving highly flammable substances. 


Caustic Potash * Sodium Nitrite * Ammonium Chloride * Chlorine * Caustic Soda * Monochlorobenzene * Para-dichlorobenzene * Ortho-dichlorobenzene 
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your specifications 


GOOD-ALLS are among the most efficient 
service today! They are ruggedly built 
withstand the ravages wind, rain, sleet 
and wide degree temperature changes. 
Many installed over years ago are still 
giving uninterrupted service. 

Case Cadium Plated After Fabrication Bonderized 


MODELS YOUR CHOICE Pole mounted, platform platform mount, 
623J models. models. 


The Service Division C.P.S. presently 500 Good-All Rectifiers performing satis- 
installing 115 Good-All Rectifiers. C.P.S. installations. 
Guaranteed performance 


OFFICES LOCATED 
FIRST LINE HOUSTON 
MATERIALS INCLUDE: Box 6387 
Dow Magnesium Anodes (4601 Stanford Street) 


American Zinc Anodes Houston Texas 


CPS Graphite Anodes 
Good-All Rectifiers Phone 
Polyken Protective Tape Coatings 


B 
Fisher M-Scope Pipe Cable 314 Thompson Building 


Detectron Pipe Locators Tulsa, Okla. 
Pipe Locators Phone 2-9857 


CPS Graphite Anode Backfills 
Agra and CPS Meters NEW ORLEANS 


Homco and Barada and Page Backfills 

Pearson Holiday Detectors Phone CA-7316 
Holloway Shunts 


Direct-Burial Cable 
Ditch-Witch Trenchers New Branch Office 


CORPUS CHRISTI 
Everything the cathodic protection field 1522 So. Staples 
from insulating washer turnkey contract installation. Phone 3-7264 


Enamel 
4 
3 
| 
3 
3 


387 
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Building 


316 


Many Corrosion Papers Given Electrochemical Society 


Groups Participate 
Frankfurt Main Meet 


Nineteen technical and scientific soci- 
eties representing countries are 
participate the 1955 Congress the 
European Federation for Chemical En- 
gineering planned conjunction with 
the Achema XI—Chemical Apparatus 
and Equipment Congress and Exhibition 
Frankfurt Main, 14-22 May 1955. 

the same time special meetings 
the “Gesellschaft Deutscher Chemiker” 
and other technical and scientific socie- 
ties well the Annual General 
Meeting the Dechema are con- 
ducted. 

8-page invitational pamphlet con- 
taining Provisional Registration forms 
for the Achema Congress avail- 
able from Dechema—Deutsche Gesell- 
schaft chemisches Apparatewesen, 
Frankfurt Main, Postfach. 

The 900-page Achema Year Book 
released autumn 1954. The price 
the book included the congress 


Fertilizer Plant Suspends 
Air Pollution Row 


Operations were suspended indefinitely 
effective August the Best Fertilizer 
Company plant Houston. The com- 
pany closed the plant after receiving 
warning reduce air pollution face 
court action from Harris County 

The sulfuric acid plant Consolidated 
Chemical Industries has been given 
deadline notice abate air pollution 
county officials. County 
Attorney Burke Holman, letter 
the San Francisco home offices the 
company asserted that two years 
negotiations have passed without effec- 
tive abatement. 


ASM Medal Umstattd 


William Umstattd, President Tim- 
ken Roller Bearing Company, 
receive the 1954 ASM Medal for the 
Advancement Research the annual 
banquet the American Society for 
Metals during its 36th National Metal 
Congress and Exposition Chicago, 
October 30-November 

Donald Erdman, Electro-Circuits 
Co., receive the Forest Award 
and Charlton, General Electric 
Co., scheduled Hehl Honor Lec- 
turer the Society for Nondestructive 
esting’s presentation awards during 
the Congress. 


Discussions technical material printed 
are not limited those 
during the presentation 
Papers meetings. 


ASTM Offers Reviews 
Porcelain Enamel 


limited number two reviews 
literature prepared members 
American Society for Testing Materials 
Committee C-22 Porcelain Enamel 
are available from ASTM Headquarters, 
1916 Race St., Philadelphia Pa. The 
first, “Review Tests for the Estima- 
tion and Measurement the Adherence 
Porcelain Enamels and Ceramic Coat- 
ings Iron, Steel and Other Metals” 
describes briefly various types tests 
which have been developed 
over period more than years. 
The second, “Gas Evolution Effects As- 
sociated with Steel, Enamel and Enamel 
Processing” summarizes types gases 
evolved from different enamel process- 
ing methods. 


‘Cavitation-Corrosion 


Study Published 


Corrosion may introduced com- 
bined effect cavitation plus corrosive 
agents where would not occur were 
these acting alone Knapp, 
California Institute Technology, re- 
ports paper “Present Status 
Cavitation Research.” Mr. de- 
scribes different types cavitation and 
explains that liquid’s tensile strength 
lowered entrained impurities, such 
insoluble solids and gas gaseous 
state, which encourage cavitation. 

The author reveals how beginning 
cavitation may increase machine’s effi- 
ciency decreasing skin friction more 
than increased change sur- 
face shape caused vapor bubbles. The 
paper, result reviewing the scope 
and findings cavitation effect per- 
formance hydraulic devices, appeared 
the September issue Mechanical 
Engineering, official publication the 
American Society Mechanical Engi- 
neers. 


Corrosion Engineers 
Europe Will Organize 


Plans for European association 
corrosion engineers, similar the Na- 
tional Association Corrosion Engi- 
neers, were discussed meeting 
Brussels, September 11-19. Present were 
some the persons who visited Hous- 
ton July, 1953 and participated 
discussion corrosion control arranged 
NACE for the Mutual Security Ad- 
ministration. 

The meeting persons interested 
corrosion was held under auspices 
the International Congress Industrial 
Chemistry. 


Corrosion Division 
Hold Sessions 
Boston October 4-7 


Papers presented the Cor- 
rosion Division the Electrochemical 
Society during the society’s 106th meet- 
ing, Boston, October 3-7 are follows: 


Monday, October 


Introductory Review the Problem 
Harwood, Office Naval Re- 
search, Washington, 

Fracture Mechanics Orowan, 
Massachusetts Institute Technology, 
Cambridge, Mass. 

Crystallography and Corrosion Crack- 
Metallurgy, Hammond Metallurgical 
Lab., Yale University, New Haven, 
Conn. 

Stress Corrosion Homogeneous 
loys Graf, Max-Planck Institute 
for Metallforschung, Stuttgart, Ger- 
many. 


Tuesday, October 

Grain Boundary Structure Bruce 
Chalmers, Harvard University, Cam- 
bridge, Mass. 

Metallurgical Aspects Stress Corro- 
Perryman, Laboratories, 
Ltd., Kingston, Ont., Canada. 

Role Surface Absorption Solute 
Atoms Stress Corrosion Alloys 
Rudolph Speiser and Spret- 
nak, Dept. Metallurgy, Ohio State 
University, Columbus, Ohio. 

Stress Corrosion Austenitic Stainless 
Steel Edeleanu, Brown-Firth 
Research Labs., Sheffield, England. 

Occlusion Hydrogen Iron and Its 
Alloys Heller, Shell Devel- 
opment Co., Emeryville, Calif. 

Baldwin, Case Institute Tech- 
nology, Cleveland, Ohio. 

Caustic and Nitrate Cracking Steel 
ham, Newcastle upon Tyne, England. 

Laboratory Investigation Techniques 
Relating Stress Corrosion Cracking 
Copson, Research Lab., 


International Nickel Co., Inc., Bayonne, 


Wednesday, October 


Interpretation the Significance 
the Potentials Passive Iron 
Pryor, Dept. Metallurgical 
Research, Kaiser Aluminum Chem- 
ical Corp., Spokane, Wash. 

Electrochemical Behavior Iron 
Oxygen Free Acid Environments 
Milton Stern and Herbert Uhlig, 
Corrosion Lab., Dept. Metallurgy, 
Massachusetts Institute Technology, 
Cambridge, Mass. 


(Continued Page 18) 
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THIS 
PLA-TANK HOOD 
SAVED ITS 
COST YEAR 


The PLA-TANK Hood shown above 
has been continuous use General 
Electric’s small aircraft engine depart- 
ment West Lynn, Mass., for over 
year. Reports indicate that still 
good when originally installed, 
already credited with saving its entire 
cost since previously used material 
had lasted over year. 

The tank used for etching stainless 
steel billets; solutions used are aqua 
regia room temperature and 50% 
solution muriatic acid 180°F. 
PLA-TANK has successfully withstood 
these fumes, where other materials 
failed. 

PLA-TANK products are daily 
solving problems all types the 
chemical 
They replace outlast stainless steel, 
lead and ceramic linings, plywood 
coated with corrosion preventatives, 
phenolic plastics and asbestos cement 
board structures many applications. 

PLA-TANK, molded from long-life, 
resin-bonded glass fibre laminate, 
now resistant wider variety 
fumes and temperatures than ever be- 
fore. PLA-TANK light weight, easy 
install, competitively priced. 

help you solve your problems 
the modern way with PLA-TANK. 


Write today for free data sheets. 
P-21 


Waltham Ave., Springfield Mass. 
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Special Libraries’ Plan 
Metals Congress Program 


The Metals Division the Special 
Libraries Association has arranged 
three-day program during the Metal 
Congress held Chicago Novem- 
ber 1-5. The program includes tour 
the John Crerar Library, and discus- 
sions the “Small Metallurgical Li- 
brary,” the usefulness library 
economics and marketing research 
the metals field, field trip the Inland 
Steel Company and inspection the 
new Purdue research library. 


ASME Honors Powell 


Edwin Powell, consulting engineer 
with Stone and Webster Engineering 
Corporation, Boston, Massachusetts, will 
receive The American Society Me- 
chanical Engineers Medal 
ASME’s annual meeting New York 
City November December The 
award, which administered the 
Board Honors ASME, presented 
annually for distinguished service 
engineering and 


Feild Receive Award 


The 1954 Sauveur Achievement Award 
will presented Alexander Feild, 
Associate Director, Research Division, 
Armco Steel Corporation, during the 
annual banquet the American Society 
for Metals Chicago November 
The purpose the award rec- 
ognize pioneering metallurgical achieve- 
ments which have stimulated organized 
work along similar lines the extent 
that marked basic advance metal- 
lurgical knowledge has been made. 


Many Corrosion— 


(Continued from Page 17) 

Nature Film Iron Passivated 
Nitric Acid Herbert Uhlig and 
Thomas O’Connor, Corrosion Lab., 
Dept. Metallurgy, Massachusetts 
Institute Technology, Cambridge, 
Mass. 

Corrosion Inhibitors and Polarographic 
Maxima Harry Gatos, Engi- 
neering Research Lab., Engineering 
Co., Inc., Wilmington, Del. 

Theoretical Basis for New Method 
Investigating Corrosion Inhibition 
Jewell, Gulf Research De- 
velopment Co., Pittsburgh, Pa. 

Effects Chlorides and Calcium 
Ion Corrosion Inhibition Iron 
Uhlig, Triadis, and Milton 
Stern, Corrosion Lab., Dept. Metal- 
lurgy, Massachusetts Institute 
Technology, Cambridge, Mass. 

Contribution the Theory Electro- 
polishing Carl Wagner, Dept. 
Metallurgy, 
Technology, Cambridge, Mass. 

The Mechanism Metallographic Etch- 
ing, Reaction Potentials Two- 
Phase Brass Various Etching Re- 
agents George Kehl and Max 
Metlay, School Mines, Columbia 
University, New York, 

The Mechanism Metallographic Etch- 
ing, II. 
ships during Etching Two-Phase 


Brass Various Reagents Max 
Metlay and George Kehl, School 
Mines, Columbia University, New 
York 

Crystallographic Dependence the Oxi- 
Tragert and William Robertson, 
Dept. Metallurgy, Hammond 
Metallurgical Lab., Yale University, 
New Haven, Conn. 


The Formation Anodic Oxide Films 
search Lab., General Electric Co, 
Schenectady, 

Fundamental Thermodynamics and 
Pierre Van Rysselberghe, Dept. 
Chemistry, University Oregon, 
Eugene, Oreg. 

Corrosion Inhibition and Cathodic Pro- 
tection Examined from the Point 
View the Thermodynamics Ir- 
reversible Processes Pierre Van 
Rysselberghe, Dept. Chemistry, 
University Oregon, Eugene, 

Codeposition Examined from the Point 
View the Thermodynamics 
Irreversible Processes Pierre Van 
Rysselberghe, Dept. Chemistry, 
University Oregon, Eugene, 


Thursday, October 


The Isolation Surface Films from 
Aluminum and Its Alloys 
Pryor and Keir, Dept. Metal- 
lurgical Research, Kaiser Aluminum 
Chemical Corp., Spokane, Wash. 

The Anodic Treatment Aluminum 
Sulfuric Acid Solutions Roy 
Spooner, Laboratories, 
Ltd., Kingston, Ont., Canada. 

Depolarized Dissolution Iron Acid 
Solutions, Potential-Current Den- 
sity Relationships Makrides, 
Komodromos and Norman 
Hackerman, Dept. Chemistry, Uni- 
versity Texas, Austin, Texas. 

Stainless Steel Ferric Chloride Solu- 
tion. Exploratory Experiments 
Herman Liebhafsky and Arthur 
Newkirk, Research Lab., General 
Electric Co., Schenectady, 

Kinetics the Corrosion Copper 
Acid Solutions John Weeks and 
George Hill, Institute for the Study 
Rate Processes, University Utah, 
Salt Lake City, Utah. 

The Difference Effect Aluminum 
Dissolving Hydrofluoric and 
Hydrochloric Acids Strau- 
manis and Wang, Dept. 
Metallurgy, School Mines and 
Metallurgy, University 
Rolla, Mo. 

The Corrosion Aluminum Potas- 
sium Chloride Solutions Beck, 
Keihn, and Gold, Lehigh 
University, Bethlehem, Pa. 

The Oxidation Nickel-Molybdenum 
Alloys Brenner, Research 
Lab., General Electric Co., 
tady, 

The Catastrophic Oxidation Some 
Molybdenum Containing Alloys_ 
Brenner, Research Lab., Gen- 
eral Electric Co., Schenectady, 

Kinetics the Reaction Hydrogen 
with Zirconium Jack Belle, 
Cleland, and Mallett, Battelle 
Memorial Institute, Columbus, Ohio. 

Kinetics the High Temperature 
dation Zirconium Jack Belle and 
Mallett, Battelle Memorial 
Institute, Columbus, Ohio. 
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October, 1954 


GENERAL NEWS 


Metals Congress Program Includes Corrosion Interest Papers 


Panel and special sessions, discussions 
and presentation technical papers 
powder metallurgy, welding, nondestruc- 
tive testing and metallurgical libraries 
are included the American Society 
for Metals’ plans for the 36th National 
Metal Congress and Exposition 
Chicago, October 30-November 


Industrial Heating Equipment 
Association 
Atmospheric gases, the control and 
safety connection with these gases 
and induction heating will covered 
three panel sessions. 


ASM Advisory Committee 
Metallurgical Education 


special session with audience par- 
ticipation planned part the 
preparation Laboratory Manual 
teaching Process Metallurgy. 


Metals Division—Special Libraries 
Association 

Subjects starting small metal- 
library, handling patents 
small library, sources information 
nonferrous metals, economics and 
marketing the metallurgical field and 
search will considered. On-the-spot 
reference service will provided all 
attending the Congress and free ref- 
erence literature including contributed 
biographies, SLA literature and reprints 
will distributed. 

Among technical papers scheduled 
presented participating societies 
the 36th National Metal Congress 
and Exposition are: 


Institute Metals Division—American 
Institute Mechanical Engineers 
Columbium-Vanadium Alloy System. 
Dickenson, Iowa State College. 
Electron Optical Study the Initial 
States Oxidation High-Purity 
Iron Oxygen Pressures 0.1 
Microns Between 650 850 
Andrew and Gulbransen, West- 

inghouse Research Laboratories. 

Hight Pressure Oxidation Metals— 
University Utah. 

Interesting Alloy Systems, Commercial 
Alloys, Melting and Hot Working 
stitute Technology. 

General Physical Metallurgy, Including 
Effects Heat Treat- 
ment and Joining Titanium. 
Jaffee, Battelle Memorial Institute. 
ydrogen Titanium. Harold Kessler, 
Metals Corp., America. 

Use Titanium Airframes. Gordon 
North American Aviation, 

Use Titanium Aircraft the 
Future. Promisel, Navy Depart- 
ment, Bureau Aeronautics. 

Structure and Properties Ti-C Alloys. 
Battelle Memorial Institute. 
System. Paul 
Harold Margolin, New 
York University. 

Phase Transformations Titanium- 
Rich Alloys Iron 
Parr and Polonis, Uni- 
versity British Columbia. 


Selected Isothermal Sections the Inspection. Migel, Magna- 


Titanium-Rich Corners the Systems flux Corp. 
Ti-Fe-O, Ti-Cr-O and Ti-Ni-O. Various Testing Meth- 
Rostoker, Armour Research Founda- ods. Cota, Smith Corp. 
nology. tinuities. Bly, X-Ray, Inc. 
New Techniques the Electro-Mag- 
Society For Nondestructive Testing netic Nondestructive Testing Meth- 
Sources Defects Located Non- ods. Friedrick Foerster, Institut Dr. 
destructive Testing. Betz, Foerster, Kurrenstrasse 14, Reutlinger 
Magnaflux Corp. (Western Zone) Germany. 
Radiography. Tobey, Eastman 
Kodak Co. American Welding Society 
Thomas, Magnaflux Corp. Materials. Culbertson, Haynes 
Ultrasonics. Smack, Sperry Prod- Stellite Co. 


ucts Inc., and Peter Block, Branson 


Instrument Co. (Continued Page 20) 


Steel Plate, Pipe and 


Fittings Give Permanent 


Corrosion Protection 


LOW COST! 


Hundreds firms, including pulp and paper, petroleum, 
chemical processing and other industries have solved critical 
contamination and corrosion problems, with BART LECTRO- 
CLAD. 


HERE ARE SOME THE MAJOR 
ADVANTAGES LECTRO-CLAD PRODUCTS 


ECONOMY thickness nickel tailored par- 
ticular applications. 


strength steel and protective qualities nickel 
assures positive life-long protection with minimum 
maintenance. 


PERMANENT Does not require periodic re- 


placement repair. Will withstand elevated tem- 
peratures and abrasion. 


cated into all types processing equipment, storage 
vessels. LECTRO-CLAD withstands any fabricating 
process that can withstood conventional rolled 
steel. 


LECTRO-CLAD PIPE available sizes from 
54” diameter, 20-foot random lengths. 


LECTRO-CLAD SHEET and PLATE available thick- 


Write Dept. C-10 for complete details and technical data. 
Names LECTRO-CLAD users request. 


Exclusive territories available qualified distribution organizations. 


‘ew 
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BOOK REVIEWS 


Brief Subject and Author Index 
Papers The Proceedings 1937-1953. 
inches, 123 pages, paper. 
July, 1954. The Institution 
Mechanical Engineers, Birdcage 
Walk, Westminster S.W. London, 
England. Availability not indicated. 

subject and author index the trans- 

actions the institution for the 16-year 

period. 


11% inches, loose leaf. Date. 
Compiled Dr. Rabald and Dr. 
Breitschneider. German. Duet- 
sche Gesellschaft Fur Chemisches Ap- 


types 


NICKEL 


plates the Southwest. 


the above alloys. 


ALLOY FABRICATION 


for 


CHEMICAL PLANTS 
OIL REFINERIES 
PAPER MILLS 
FOOD PLANT MANUFACTURERS 


furnish tanks, piping, hoppers, chutes, etc. all com- 
mercial alloys. Also pressure vessels with ASME and API- 
ASME code stamp. Prompt delivery from our stock all 


STAINLESS STEEL 
and HASTELLOY 


Stainless Steel Thick 


maintain the only stock HASTELLOY sheets and 
specialize pipe—All sizes from any 


Our long experience this kind work assures satisfac- 
tion. Large pieces requiring careful handling delivered 
perfect condition our trucks 1000-mile radius. 


OFFENHAUSER CO. 


2201 Telephone Rd. Box 18068, Houston 23, Texas 


paratenwesen, Franfurt Main, 

Ulmenstrake 10, Frankfurt Main, 

Germany. Price not indicated. 
These are the first three the tables 
compiled under the Dechema project 
classify materials construction used 
the chemical industry versus the prod- 
ucts the chemical industry. The first 
issue tables, for example, begins with 
abietic acid and ends with ammonium 
carbonate. Other tables follow with the 
products alphabetical order. Each 
table lists materials versus the prod- 
uct with entries suitability. 

Additional data are included foot- 
notes. 

The loose leaf organization permits 
internal expansion the tables. 


MONEL 
ALUMINUM 


Vol. 


Major Activities the Atomic Energy 
Programs. 534 inches, 137 pages 
paper. Government Print. 
ing Office, Washington 25, Per 
copy 45c. 

This booklet contains information 
the progress the atomic energy pro- 
gram during the first six months 
1954. points out that availability 
raw materials increased during this pe- 
riod and operation flexibility the 
nation’s complex production facilities 
resulted sharp rise production 
fissionable materials lower cost. 

According the booklet, exploration 
activity the Atomic Energy Commis- 
sion, other government agencies and 
private mining firms individuals 
reached all-time high this 
period. indicates that largely re- 
sult continued progress construc- 
tion, capital investment atomic energy 
mately $5.7 million. The booklet reveals 
that industrial participation 
development was increased study 
teams AEC’s approval five study 
group agreements with commercial firms 
the first six months 1954. In- 
formation physical research, biology 
and medicine are included. 

Eight appendices the booklet pro- 
vide information organization and 
principal staff AEC, membership 
committees, major research and devel- 
opment installations AEC, isotope 
distribution data, AEC-owned patents, 
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High Nickel Alloy Overlays Ferrous 
Metals. George Pease, Bott 
and Waugh, International 
Nickel Co. 

The Inert Gas Metal Arc Overlay Proc- 
ess. Felmley, Air Reduction 
Sales Co., Inc. 

Metallurgical Aspect Welding Pre- 
cipitation Hardening Stainless Steels. 
Funk and Granger, Aero- 
jet-General Corp. 

New Techniques Inert-Gas-Shielded 
General Electric Co. 

ings. Bela Ronay, Naval Engi- 
neering Experimental Station. 

fluxing Metallized Coatings. Harvey 
Miller, New England Hardfacing 
Co. 

Practical Applications Fused Non- 
self-fluxing Metallized Coatings. Sam 
Tour, Sam Tour Co., Inc. 

Interpreting Graphitization High- 
Temperature, High-Pressure Steam 
Piping. Thielsch, Phillips 
and Jerome, Jr., Grinnell Co, 
Inc. 

The Welding Type 347 Stainless Steel 
for the Higher Steam Turbine Op- 
erating Temperatures. Curran 
and Rankin, General Electric 
Co. 

New Concepts Spot X-Ray Welded 
Structures. Harold Hoyland, Indus- 
trial X-Ray Engineers. 

Mechanized Flame Descaling, 
drating and Priming Prefabricated 
Plate. Cowan, Avondale Marine 
Ways, Inc., and Kirwin, 

Reduction Sales Co. 
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Corrosion Subscription 
Rate Increased $11 


Subscriptions Corrosion non- 
members the National Association 
Corrosion Engineers have been increased 
$11 for issues effective immediately 
for all issues beginning with January, 
1955. Subscriptions expiring after Jan- 
all will the new rate, re- 
gardless when renewals are made. 

The change will not affect the special 
subscription rate public libraries and 
libraries educational institutions. 


Western Metals Congress 


More than technical societies, hav- 
ing divisions the Western States are 
scheduled participate and co-sponsor 
the Western Metal Congress and 
Exposition held Los Angeles, 
March 28-April 1955. The American 
Society for Metals managing 
sponsor the event. 


Indian Institute Meet 


The Eighth Annual General Meeting 
the Indian Institute Metals 
scheduled Jamshedpur, India, Janu- 
ary 23-25, 1955. 


BOOK REVIEWS 


(Continued from Page 20) 


publications and regulations AEC 
and probable course industrial de- 
velopment economic nuclear power. 


Alloy Steels Pay Off. 10% inches, 
208 pages, paper. 1953. Climax Mo- 
lybdenum Company, 500 Fifth Ave., 
New York 36, Free. 

This book provides discussion al- 

loy steels class from the standpoint 

operating and maintenance costs, 
lubrication, safety, payload, strength, 
toughness and wear. 

Sixty case histories are included 
show how the adoption alloy steel 
has saved money for the producer 
parts, the user, both. 


Primer Oil and Gas Production. 834 
11% inches, pages, paper. 1954. 
American Petroleum Institute, Divi- 
sion Production, 300 Corrigan 
Tower Building, Dallas Texas. 
Availability unknown. 

This book designed provide new 

production employees and 

familiar with production practices with 
elementary understanding the day- 
to-day operation oil and gas field. 

The book does not into detail but 

production and operation. 

Fifteen chapters replete 

tions contain information 

and accumulation oil and gas, 
the well, separation oil and gas, well 
testing and brief descriptions such 
the pumper, roustabout, 

Well puller, production foreman and field 

district superintendent. 

glossary commonly used words 
and phrases applied production oil 
and gas included. 


Tentative Specifications for Aluminum 
and Aluminum-Alloy Welding Rods 
and Bare Electrodes. inches, 


GENERAL NEWS 


pages, paper. 1954. American Welding 

Society, 39th St., New York 18, 

N.Y. and American Society for Test- 

ing Materials, 1916 Race St., Phila- 

delphia Pa. Per copy 25c. 

These specifications are for aluminum 
and aluminum-alloy welding 
use with gas, carbon-arc, atomic-hydro- 
gen and inert-gas (non- 
consumable electrode) welding processes 
and bare electrodes for use with inert- 
gas metal-arc (consumable electrode) 
welding processes. 

metals are established including all com- 
monly used aluminum and aluminum- 
alloy filler metals. table gives chemi- 
cal analysis the different classifica- 
tions. 


Standard sizes and lengths, packaging 


requirements tests for 
verifying conformity given filler 
metal standard requirements are pro- 
vided. 

users selecting the most suitable filler 
metal for their needs. contains in- 
formation use each classification 
for joining different base metals with 
different welding processes. 


pages, paper. 1954. American Stand- 
ards Association Inc., East 45th 


New York 17, Availability 
unknown. 
catalog 1402 standards approved 
the American Standards Association 
with alphabetical index subject words 
titles and list ASA special publi- 
cations. 


REILLY ENAMELS ARE SUPERIOR...... 


FOR CORROSION 
CONTROL..... 


Reilly pipe enamels for travelling wrap applica- 
tion, yard wrap, hand rolling, hand daubing, are 
offered types: (1) Intermediate, (2) 230 Plasti- 
cized, (3) 230 (AWWA), and (4) Pipeline, meet 


varying conditions service. 


Manufactured under rigid control from carefully 
selected raw materials, Reilly Hot Application Coal 
Tar Base Enamels give coatings that insulate against 
galvanic currents, and erect impervious film 
barrier against attack other corrosive forces. 


Specific information Reilly “Armed” Protective 
Coatings available upon request. 
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CORROSION-—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


Nov. 

American Institute Mining and 
Metallurgical Engineers, Institute 
Metals Division, Fall Meeting, Shera- 
ton Hotel, Chicago, Ill. 

1-5 National Metal Exposition, Chi- 
cago, 

8-11 American Petroleum Institute, 
Conrad Hilton Hotel, Chicago, IIl. 

14-18 National Association Corrosion 
Engineers, Western Regional Division 
meeting, Los Angeles, California. 


Corporation 


Standard 


OFFERS... 


IBRA-PAK 


ANODES 


15-18 American Gas Association, Op- 
erating Section, Organization Meet- 
ings, Hotel New Yorker, New York, 

28-Dec. American Society Refrig- 
erating Engineers (50th Annual Meet- 
ing), Hotel Ben Franklin, Philadel- 
phia, Pennsylvania. 


28-Dec. American Society Me- 
chanical Engineers (Annual Meeting), 
Hotel Statler, New York, New York. 

Dec. 

12-15 American Institute Chemical 
Engineers (Annual Meeting), Statler 
Hotel, New York, New York. 

1955 

Feb. 


16-18 National Association Corro- 


*PATENT APPLIED FOR 


Standard Magnesium’s new backfill pack- 
aging technique insures anode remaining 
centered the chemicals regardless 


shipping handling. 


For anodes with longer life and greater 
insist Standard. 


Inquiries Invited 


Anodes 


Vol. 


sion Engineers (Sixth Annual Pipe. 
liners Short Course) Mayo Hotel, 
Tulsa, Oklahoma. 


March 

7-11 National Association Corrosion 
Engineers, Annual Conference 
hibition, Palmer House, Chicago, 

28-April 9th Western Metal Congress 


and Exposition, Pan-Pacific Auditorium, 
Los Angeles, California. 


May 

1-14 American Institute Chemical 
Engineers, Shamrock Hotel, Houston, 
Texas. 

Industrial Gas School— 
(location announced). 

16-18 Southern Gas Association, New 
Orleans, Louisiana. 


June 

5-9 Canadian Gas Association, Annual 
Meeting, General Brock Hotel, Ni- 
agara Falls, Ontario, 


American Water Works Associa- 
tion Annual Conference, Chicago, 
Illinois. 

13-18 American Society Mechanical 
Engineers (75th Anniversary Meet- 
ing), Congress and Hilton Hotels, 
Chicago, Illinois. 


Oct. 
17-19 A.G.A. Annual Convention, Los 
Angeles, California 


Metal Exposition, De- 
troit, Michigan (A.G.A. will exhibit). 


Nov. 

13-18 The American Society 
chanical Engineers, Congress Hil- 
ton Hotels, Chicago, Illinois. 

27-30 American Institute Chemical 
Engineers (Annual Meeting), Statler 
Hotel, Detroit, Michigan. 


1956 
March 


12-16 National Association Corrosion 
Engineers, Annual Conference Ex- 
hibition, Hotel Statler, Y., New 
York. 


Oct. 


15-16 National Metal Exposition, Phil- 
adelphia, Pa. will exhibit). 


tion, Atlantic City, New Jersey. 


Nov. 


25-30 The American Society 
chanical Engineers, Statler Hotel, New 
York, New York. 


1957 
Oct. 


21-25 National Metal Exposition, Cleve- 
land, Ohio (A.G.A, will exhibit). 


Abstracts Are Published 


The Division Petroleum 
American Chemical Society, 
lished 16-page pamphlet containing 
abstracts papers presented during the 
Symposium Advances Separations 
pounds New York City, 
12-17. 
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GENERAL NEWS 


NEW PRODUCTS 


Plastisols containing polyvinyl chloride 
are being applied fume ducts and 
other large pieces industrial equip- 
ment exposed corrosive environments 
the Arbonite Corp., 900 North Main 
Doylestown, Pa. 


Aluminum ingots 24S alumi- 
num alloy are now being cast the 
Department Metallurgical Research 
Kaiser Aluminum and Chemical 
Corp. They were successfully forged 
Steel Company’s Homestead 
Works Munhall, Pa. 


Portable Aluminum Pipelines are being 
tested during construction the Roa- 
noke Rapids Dam project North Caro- 
lina. About 8500 feet 6-inch aluminum 
pipe used supply compressed air 
wagon drills. 


K186, new high-strength, non-heat 
treatable aluminum alloy designed for 
weldability and adaptability structural 
applications has been developed 
Kaiser Aluminum Chemical Corp. 
Typical recommended applications in- 
clude unfired pressure vessels, structural 
towers, welded boat hulls, rocket motor 
tubing, tanks, pipeline 
Nominal composition 4.0 percent mag- 
nesium, 0.45 percent manganese and 0.10 
percent chromium. 


Universal Controls Corp., 731 West 
Davis St., Dallas Texas has developed 
new sizes insulating pipe unions used 
insulate piping systems. The DuPont 
nylon core retained zinc-plated 
steel One type made for use 
with water steam and the other for 
gas, gasoline other fluids. Reducing 
insulating unions also are available. 


Positive Protection, booklet issued 
the Rowe Paint and Varnish Co., Inc., 
Niagara Falls, New York describes the 
Rowe system coating. Rowe systems 
are custom made for the specific coat- 
ing job the company’s engineers 
working with customers. The company 
makes wide range coatings for 
metal and nonmetallic use. 


A-4000, silicone rubber adhesive made 
Dow Corning Corp., Midland, Mich. 
develops peel strengths pounds per 
square inch between extruded Silastic 
and aluminum after days setting. 
Heat and creep resistance substantial 
through 100 degrees 


Laminex molded fiberglass trucks, tanks 
and ducts are described series 
technical data sheets available from 
Laminex Corp., Box 23, South 
Park Station, Buffalo 20, The 
products includes molded 
tanks fabricated specifications. 

Magnaflux Y-5 Yoke Kit, light weight 
Portable magnetic particle inspection 
unit now available from the Magna- 
flux Corp., 7300 West Lawrence Ave., 
Chicago 31. The 7-pound kit comes 


metal carrying case and may used 
anywhere 6-ampere 110 volt current 
available. The manufacturer says this 
kit makes possible field inspection 
many pieces equipment, which either 
have been too large move in- 
spection point which cannot taken 
out service long enough for the in- 
spection. 

New Vacuum Melted, high temperature 
alloys for use fabricating turbine 
wheel buckets headed new alloy 
capable withstanding higher tem- 
perature than any wrought alloy now 


production, are being produced 
Carboloy Dept. General Electric Co., 
Detroit. Initial output will from 
400-pound pilot plant furnace capable 
producing 100,000 pounds high tem- 
perature alloys annually. 

Practical Performance Water-Condi- 
Welder and Everett Partridge 
Hall Laboratories, Inc., Pittsburgh re- 
printed from Industrial and Engineering 
Chemistry available from the labora- 
tories. The article refers number 


(Continued Page 24) 


Engineered Pipe Enamel 


for every pipeline application 


Plico Pipe Enamels, compounded coat- 
ing engineers experienced solving under- 
ground corrosion problems, are engineered 
for specific conditions. 

PLICO No. 620...ideal for use during the hot 
summer months. (Standard grade.) 

PLICO No. 630...provides greater ductility 
for cold-weather application. (Plasticized grade.) 
PLICO No. 670...for use underground 
pipelines operating temperatures above nor- 
mal (135°F 170°F). 


For better coatings, 
get touch with 


PLICO, INC. 


1566 East Slauson Ave., Los Angeles 11, Calif. Phone LOgan 8-4335 
5830 Harvey Wilson Drive, Houston, Texas. Phone WEntworth 9455 


ton, 
Phil- 
the 


NEW PRODUCTS 


(Continued from Page 23) 


the various water-conditioning gadgets 
which have been marketed since 1865 
which claim treat water non- 
chemical means prevent scale and 
other troubles. 
Weltone, package well cleaning prepa- 
ration available from Calgon, Inc., 
Pittsburgh. The package includes Cal- 
gon, disinfecting agent, wetting 
agent and other chemicals. Introduced 
the well and vigorously agitated 
capable removing minerals deposited 
from the water, clay and silt from well 
screens and water bearing strata. Waste 
products must flushed from the well. 
The disinfecting agent helps destroy 
bacteria, including iron-fixing bacteria. 
Weltone will not harm metals con- 
crete and can used concrete cased 
wells with the pump place. 
Delpark settling and filter systems fab- 
ricated stainless steel are designed 
for filtration particles 0.004-inch 
larger. Application the food process- 
ing industry suggested. 
Illustrated specification sheets have been 
issued and are available from 
Collins, Angleton, Texas the follow- 
ing corrosion measuring instruments: 


Collins Model Single Rod Soil Re- 
sistivity Apparatus; Collins Galvanom- 
eters, Models and 88; Collins Model 
Current Interrupter and Collins Cop- 
per Sulfate Electrodes. 


ENGINEERING 
INSTALLATION 
SERVICE 


MATERIAL SALES 


ASSOCIATION CORROSION ENGINEERS 


Ajax-Consolidated Company, Brush 
Electroplating Division Dept., 4615 West 
20th St., Chicago has issued reports 
the successful use its process for elec- 
troplating metals equipment without 
disassembly. The exact nature the 
process not described. 

Spherical Glass beads sizes from 
840 microns are available lots 
small one pound for experimental 
purposes and larger quantities for in- 
dustrial uses from Arthur LaPine 
Co., 6001 South Knox Ave., Chicago. 

Wagner Brothers permanent membrane 
type liquid filters for acid, alkaline 
neutral liquids are described Folder 
10-54, available from Filter Division, 
Wagner Brothers, Inc., 500 Midland 
Ave., Detroit Mich. 


Stone Webster Corp. has been se- 
lected the architect-engineer for struc- 
tures house the billion electron- 
volt proton synchrotron built 
the Upton, laboratory site 
Brookhaven National Laboratory. The 
circular magnetic path will about 
feet cross section and will have 
diameter 800 feet. The billion-volt 
Bevatron University California 
the largest machine its kind now 
use. 
Scotch Protective Tape No. 344, black 
paper-backed protective tape developed 
Minnesota Mining and Manufactur- 
ing Co., 900 Fauquier St., St. Paul 
Minn. designed protect finished 
against damage during and 
after fabrication, shipment and storage. 
stcks aluminum, stainless steel, 
glass, most plated materials, plastic 
glass, polystyrene and polyesters. 


Argon starting gas instead 
helium welding one the sugges- 
tions included folder now being 
issued Sylvania Tungsten and Chem- 
ical Div., Towanda, Pa. 


Stress Rupture data eleven tubing 
steels are listed card identified 
TDC 153-A available from Tubular 
Products Div., The Babcock Wilcox 
Co., Beaver Falls, Pa. 


Alcoa Expanded ACSR for superhigh 
voltage transmission, brochure describ- 
ing the characteristics the Aluminum 
Company America’s new high volt- 
age transmission line available from 
723 Alcoa Bldg., Pittsburgh. The 16- 
page booklet illustrated. 


Zirconium commercially available 
from Firth Sterling 3113 Forbes St., 
Pittsburgh which can supply stand- 
ard ASTM 2-inch round specimens and 
construction material under certain cor- 
rosive conditions. 

Simplified Fence Painting, folder de- 
scribing easy methods painting chain 
link fences available from Subox, Inc., 
Fairmount Plant, Hackensack, 
Brush, spray, broom and roller methods 
are described. 

Pennsalt Chemicals Canada, Hamil- 
ton, Ontario has been established under 
agreement with Canadian Industries, 


Ltd. 


40X-610, one-package wash primer 


described bulletin available from 
Stanley Chemical Company, Berlin 
East Berlin, Conn. Manufacturers say 
the primer permits outdoor storage 
steel iron for periods year 
without top coating. 


Bakelite C-8 Epoxy resins are described 
three technical bulletins recently 
issued Bakelite Company, Division 
Union Carbide and Carbon Corp., 
Madison Ave., New York 17, 


Ker-Chro-Mite No. produced Kos. 
mos Electro-Finishing Research, Inc., 
Valley Street, Belleville, New Jersey, 
chromate type solution concentrated 
form and used for chemically polish- 
ing and passivating zinc, cadmium and 
their alloys. 


Podbielniak, Inc., 341 East Ohio St, 
Chicago 11, Illinois, produces the Pod- 
bielniak Centrifugal Co-current and 
Countercurrent Liquid-Liquid Contactor 
and Clarifier which says will accom- 
plish one pass what might otherwise 
washing steps, plus centrifugal clarifica- 
tion effluent liquid streams. used 
multistage solvent extractor, but 
equally applicable washing, decolori- 
zation, acid-treating, neutralization and 
similar liquid-liquid contacting 
esses. 


six page pamphlet outlining the im- 
portance eliminating high product re- 
jection and damage machinery from 
impure water available without cost 
from Hall Laboratories, Hagan Build- 
ing, Pittsburgh 30, Pennsylvania. 


Farrand Interference Microscope pro- 
duced Farrand Optical Co., 
Bronx Blvd. and 238th Street, New 
York 70, Y., high-power, high- 
resolution, optical instrument adaptable 
for either visual photographic use. 
simple manipulate and high pre- 
cision adjustments are required 
ation. 


Recording Balance developed for the 
National Bureau Standards provide 
quantitative data for studying dehydra 
tion reaction clay minerals 
scribed the Third Ouarter 1954 issue 
Instrumentation published the In- 
dustrial Division Minneapolis-Honey- 
well Regulator Co., Wayne and Windrim 
Avenues, Philadelphia 44, Pa. Also 
cluded are articles how electronic 
struments monitor processing operations 
boiler tube measurement, 
burnout protection for 60-foot rotary 
press, controls regulate start-up 
cedures open hearth furnace and 


Impervite centrifugal pumps produced 
Falls Industries, 31795 Aurora 


Solon, Ohio, incorporate easily 
cessible, virtually leak-proof pump 
fabricated from impervious graphite, 
turing simple, self-cooled rotary 


tion. Impervite impervious graphite 
rendered non-porous 


special resins and retains the 
resistance properties graphite. 


sists thermal shock and action 
range acids, alkalies, salts, solvents 


and organics temperatures 340 
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and has low coefficient 
expansion. 

Ampcoflex Type normal impact and 
Type optimum impact unplasticized 
polyvinyl chloride pipe, fittings, sheet 
and fabricated structures are available 
from the Atlas Mineral Products Com- 
pany, Mertztown, Pennsylvania. 


Proceedings the 15th Porcelain 
Enamel Shop Practice Forum held the 
Ohio State University September 1953 
and new manual spraying have been 
published the Porcelain Enamel In- 
stitute, Inc., 1346 Connecticut Avenue, 
N.W., Washingon, The Proceed- 
ings include sections New 
The Industry,” articles that composed 
ball mill grinding, re- 
cordings symposium research 
and investigation the Institute’s Proc- 
ess Development Committee, presenta- 
tion original data spraying tech- 
niques and number unusual 
techniques and processes devised the 
porcelain industry. The man- 
ual “Spraying Porcelain Enamel” covers 
spraying porcelain enamel 
metal, effect malpractices spraying, 
performance 
spray guns, tanks, hoses, compressed air 
systems and pipeline feedings, and dif- 
ferent methods obtaining atomization. 
The proceedings available $5.00 
and the manual $1.00 per copy from 
the Institute. 


Graver Water Conditioning Co., 

West 14th Street, New York, Y., 
producing new flotation unit, known 
the Graver Aeroflotor which simul- 
taneously and continuously removes 
floatable and other particles the same 
unit. The influent aerated under pres- 
sure, upon pressure release the dissolved 
air comes out the solution and parti- 
cles physically adhere the bubbles, 
thus decreasing their relative density 
and they rise the top. the surface 
the “float” dewaters and moved 
collector trough for removal. Heavy 
particles that settle the bottom the 
water passes downwards through the 
Separator cone are scraped central 
collector sludge pit and removed for 
further use discard. 


Controlled Pore Size Woven Teflon 
Filter Cloth available from the Por- 
ous Plastic Filter Co., one The Pall 
Filtration Companies, Glen Cove, New 
York. The cloth woven 
New teflon fiber which has tensile 
twenty times that 
teflon and the same 
nylon and dacron. Corrosion and tem- 
resistance teflon retained. 

Eltex Chemical Corp., Box 128, 
East Side Station, Providence Rhode 
Island, announces acquisition 
tights the Jetal Process for blacken- 
ing ferrous metals oxidation. 


Kaiser Aluminum Chemical Corp., 
1924 Broadway, Oakland 12, will 
build aluminum sheet and foil rolling 
mill the Ohio River Valley near 
avenswood, West Virginia. The initial 
facility will have rated annual capac- 
72,000,000 pounds light gauge 


GENERAL NEWS 


aluminum sheet and foil. Annual capac- 
ity will increase well over 250,000,000 
pounds. Construction scheduled 
start January 1955. 


Lunn Laminates, Inc. plans concen- 
trate manufacturing efforts truck 
bodies, cabs and entire truck structures 
using reinforced plastics. expansion 
program scheduled for completion 
early 1955 and the company expects 
acquire several firms the reinforced 
plastics field. 


Furane Plastics, Inc., 4516 Brazil Street, 
Los Angeles, California, producing 
Jet-Kote, Type X-3M, which has dem- 
onstrated chemical resistance most 
acids, alkalies, solvents. and the prod- 
ucts petroleum, paper, cleaning, elec- 


troplating and food industries. Applica- 
tion surfaces concrete storage 
tanks renders them suitable for handling 
chemicals which may otherwise attack 
concrete. Another product, Furane Resin 
X-2 and activated silica which capa- 
ble after days withstanding 
severe acid, alkali and solvent attack 


not, however, satisfactory contact 
with concentrated nitric chromic acids, 


Aluminum Company America, 1501 
Alcoa Building, Pittsburgh 19, Pa., has 
developed high quality consumable 
electrode provide maximum weld 
quality the shielded arc 
welding aluminum. 

Taber Instrument Corporation, North 


(Continued Page 26) 


Whether your job done the yard the field you get the 
experience Day man with his help and assistance part the 
follow-up service you get when you WITH DAY.” 


Day Company National Distributor for the Ruberoid Co. pipe 
line asbestos felt, Gulf Coast Distributor for Pittsburgh Coke Chemical 
Co. hot and cold applied coal tar coatings and American Coating Supply 


Company’s fieldjointer. 


The ability RUBEROID asbestos felt and PITT-CHEM coal tar enamels 
meet and withstand the severe requirements pipe line service against 
corrosion adds years the useful life pipelines. Both 


shipment. 


these products are stocked Houston for immediate 


Engineering counsel, literature and prices are fur- 
nished through our Houston Office. 


The Friend says, 
“Formula 291 gives skin protection for 
those working where fumes may 


say 
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ibed 
Kos- 
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Tonawanda, Y., has developed 
Teledyne Bonded Strain Gage Pressure 
Transmitter which says has proved 
valuable experimental testing and re- 
search work involving high pressures, 
particularly where explosion hazard 
present. transmitter consists 
stainless steel pressure chamber de- 
signed resist corrosion, even when 
contact with strong, hot acids. Strain 
gages are bonded firmly metal, limit- 
ing spurious response due shock 
vibration less than one percent full 
scale output. 


Mitchell Radiation Products Corp., 128 
Washington Street, Norristown, Pa., 
has developed compact, high intensity 
viewer for interpreting industrial and 
medical x-ray film which says helps 
eliminate operator errdr, speeds inter- 
pretation and saves time permitting 
spot scanning and study any part 
film well providing 17-foot 
illumination, 

Synthane Corporation, Oaks, Pa., has 
published one sheet chart showing 
complete tabulation latest military and 
government specifications for grades 
thermosetting laminated plastics. 

McCulloch High-Speed Portable Earth 
Drill produced Soiltest Inc., 4520 
North Chicago 39, 
auger, has ample power for digging 
any earth, including clay and instant 
positioning with maneuvering re- 
quired, permits vertical, angle, and 
horizontal drilling regardless slope 
land and provides reversing auger rota- 
tion when necessary. The engine oper- 
ates full speed all angles without 
adjustment and auger swivels for easy 
storage and transportation, for start- 
ing engine. Another product, Soiltest 
Kneading Compactor operates entirely 
compressed air admitted into double 
acting air cylinder cyclic sequence. 
can adapted for kneading compac- 
tion asphalt and bituminous mixes 
well soils. 

Kaynar Company, 820 Sixteenth 
Street, Los Angeles, Cal., announces the 
new Kaylock lightweight Hex aircraft 
nut which says will effect weight sav- 
ings two-thirds. Cadmium plated 
all spring steel construction allows the 
nut withstand temperatures 550 
degrees 

Otto York Co., Inc., and York Proc- 
cess Equipment Corp., Glenwood 
Place, East Orange, J., announces 
its offices and plants 
Central Avenue, West Orange, 


Grems Manufacturing Co., 5635 6th 
Street, Klamath Falls, Oregon, has de- 
veloped new rubbery type paving joint 
filler compounds. The materials can 
made liquids for coating metal 
structures. Tough, elastic and weather 
resistant qualities are derived 
clusion Polyloid elastomers. The new 
compounds are homogeneous and not 
exude light volatile tars, oils asphalts 
when handled Grems Manufacturing 
Company says. 


The 999 Regulator produced the Ful- 
ton Sylphon Division Robertshaw- 
Fulton Controls Company used 
control temperature internal combus- 
tion engines, storage water heaters, bot- 
tle washers and other equipment for in- 
dustrial processes requiring temperature 
control. self-powered, requiring 
compressed air, electricity other out- 
side source energy. The frame 
stainless steel and large, two-ply, 
seamless metal, sylphon 
vides long life. 


Branson Ultrasonic Company division 
Branson Instruments, Inc., 430 Fair- 
field Avenue, Stamford, Conn., produces 
heavy duty, ultrasonic power 
generator called the Sonogen 2,000 which 
says speeds cleaning and degreas- 
ing parts made such materials 
metal, rubber, plastics, glass and ceram- 
ics. the 2,000 watt output the Sono- 
gen fed into barium titanate trans- 
ducer, immersed cleaning solvent, 
100,000 cycles per second. ‘Lhe trans- 
ducer converts the radio frequency into 
mechanical vibrations which set vio- 
lent agitation the solvent. Sonogen 
2,000 can drive transducer with sur- 
face area 70-100 square inches, 
several smaller transducers with the 
same total area. Because Branson trans- 
ducers can laid tank any size, 
large pieces equipment can cleaned 
ultrasonically moving them over the 
relatively active, area the 
transducer. Long cables between the 
power unit facilitate 
installation conventional vapor- 
degreasing systems. The generator 
economical source ultrasonic power 
for many other laboratory and produc- 
tion uses such emulsification, disper- 
sion and acceleration chemical reac- 
tions. 


Ace 3650 Adjustable speed stirrer man- 
ufactured Ace Glass Inc., Vineland, 
J., series wound ball bear- 
ing gear head motor with the direct 
drive and gear drive shafts extended 
and usable. 1/50 motor driven 
phase shitt thyratron tube con- 
trolled rectifier which converts alternat- 
ing current the mains direct cur- 
rent, supplies adequate power low 
speeds and does not tend heat 
low voltage. field and armature 
the motor are fed two-2050 rectifier 
tubes mounted top the cabinet for 
ease replacement and efficiency 
cooling. rectifier consists steel 
box containing filament transformer, 
phase shift elements, switches and the 
control resistor which actuates either 
tube varying voltage according speed 
desired. The motor may run either 


Patented Process injection mold- 
ing unplasticized polyvinyl chloride 
will used exclusively Tube Turn 
Plastics, Inc., 224 East Broadway, Louis- 
ville, Kentucky, the manufacture 
Industrial pipe fittings and custom 
molded products. The process and equip- 
ment will permit use difficult-to-mold 
PVC and similar plastic materials the 
fabrication products that cannot oth- 
erwise manufactured economically 
commercial scale according Tube 
Turn Plastics, Inc. Piping systems fab- 
ricated PVC offer resistance wide 
range acids and alkalies and possess 
high burst strength and can furnished 
high impact strength grade. The com- 
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pany will also make fittings and 
tom molded products from other thermo- 
plastics and from thermosetting plastics. 

Munray Pipe, polyethylene-base 
ible plastic pipe, manufactured 
Munkacsy, Munray Products, Ine. 
12400 Crossburn Avenue, Cleveland 
Ohio. designed eliminate dete. 
riorating effects sunlight encountered 
with present types polyethylene pipe 
and produced from pure virgin ma- 
terials. The pipe contains 
dants pigments that would tend 
make toxic the company 


American Chemical Paint Company, 


Ambler, Pa., produces Alodine No. 


ACP metal-protective process, which 
says provides effective protection for 
unpainted aluminum and durable bond 
for paint finishes far exceeding require- 
ments military specifications for either 
chemical anodic films, composed 
amorphous, mixed metallic oxides and 
square foot, insoluble alcohol, 
water, solvents, gasoline and other pe- 
troleum products but soluble strong 
alkalis and acids. Alodine 1200 un- 
affected moderate temperatures but 
corrosion resistance lowered long 
exposure high temperatures. 


pany, Inc., Wilmington 98, Delaware, 
announces plans construct $2,550,- 
000 laboratory building 
for long-range and fundamental research 
its Electrochemicals and Pigments 
departments. Electrochemicals’ research 
personnel will pursue program that in- 
cludes scouting work new products 
for the metals, textile and paper indus- 
tries, new venture studies based im- 
portant industrial needs and fundamen- 
tal series major existing products 
the department. The Pigments Depart- 
ment will emphasize new products re- 
search line with the 
policy increasing long-range and ex- 
ploratory work route diversifica- 
tion its present fields activity with 
pigments, titanium metal 


Four Page bulletin application 
flexible Koroseal sheet plating tanks, 
racks, vats, etc., available cost 
from the Protective Coatings 
vision Metalweld, Inc., Scotts Lane 
and Abbottsford Avenue, Philadelphia 
29, Pa. 
Rubalt “RA” Black Paint produced 
Alfred Hague Company, 227 34th 
Street, Brooklyn, Y., can applied 
galvanized iron, aluminum, magne- 
sium and zinc without using 
surface treatment. resists 
acids, alkali and lesser degree 
ganic acids. sample the paint may 
obtained cost from the com- 
pany. 

Tank Car Lining plant the Indus- 
trial Lining Division Chase 
Corporation, 3527 Street, 
Pittsburgh Pa. was completed 
The building can house four hop- 
per tank cars for lining under 
one time. This construction 
nated Chase Chemical’s current 
sion program which involved 
facilities for sand blasting, ventilating, 
lining and curing the many types 
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NEW PRODUCTS 


(Continued from Page 26) 


Chase Linings for tanks, tank trucks, 
tank cars and barges. 


Adhesive Department Carboline Com- 
pany, 331 Thornton Ave., St. Louis, 
Mo., produces industrial adhesive 
called Neoprene Adhesive F-1 which 
says will adhere almost any type 
metal and other structural material, nat- 
ural and synthetic rubber, glass, paper, 
canvas and many plastic materials in- 
cluding polyester-glass laminates, rigid 
vinyls and phenolic laminates. 


Literature scoop molded poly- 
Products, 2209 Central Ave., Union 
City, 


American Hard Rubber Co., Worth 
St, New York 13, Y., produces 
corrosion-resistant rigid pipe 
called Dur-Ace which says capable 
with favorable cost factor. According 
the company Dur-Ace pipe has ex- 
cellent resistance impact, alkalis and 
inorganic acids with the exception 
few strong acids. 


the use and advantages frozen mer- 
cury process for producing larger and 
more complex castings available 
cost from Mercast Corp., 295 Madison 
Ave, New York 17, 


Standard Line batch ovens pro- 
duced Grieve-Hendry Co., Inc., 1401- 
Carroll Ave., Chicago Ill. The 
ovens are available with gas electric 
heat source. According the company 
they are adaptable for the 
method metal preparation for painting 
and finishing which eliminates degreas- 


ing and keeps metal from immediate 


rust formation. Gas models have Eclipse 
gas burners with 
ignition and safety pilot. Electric mod- 
els have Inconel-sheathed heating ele- 
ments with outside terminals and high 
and low heat switch. 


Carpenter Steel Co., Reading, Pa., pro- 
duces Type 316 and Carpenter Stainless 
No, steels which says offer higher 
order corrosion resistance and are 
generally classified good steels for 
pump construction. Both types steel 
have exhibited useful resistance the 
attack sulfuric acid, according the 
company. 


Stanat Manufacturing Co., Long Island 
City, Y., produces “package” roll- 
ing mill equipped with dual heads which 
says can handle experimental ingot, 
sheet, round and flat wire. The 
Cleveland laboratory Horizons Inc., 
uses the mill tests determine effect 
roll-surface finish hot rolling 
aluminum and aluminum alloys, deter- 
mination work hardening character- 
and recrystallization temperatures 
and experimental rolling sheet and 
wire. According the company the mill 
shutting down production 
for test work. 


GENERAL NEWS 


PERSONALS 


Vines now with Marine Specialty 

Company, Mobile, Ala. Mr. 

secretary-treasurer Southeast Region. 


George Morgan and Norman 
Ohlsen have been named the corro- 
sion mitigation sales force Plastic 
Engineering and Sales Corp. the 
lower Gulf Coast Texas and Okla- 
homa respectively. 


Harding Bliss, professor chemical 
engineering and fellow Jonathan Ed- 
wards College Yale has accepted the 
post editor the AIChE Journal, 
new publication issued Janu- 


ary 1955 the American Institute 
Chemical Engineers. Prof. Edwards will 
continue teaching Yale. 


Three assistant vice-presidents have 
been named head expanded research 
activity United States Steel Corp. 
They are James Austin, fundamental 
research; Max Lightner, applied re- 
search and development and Robert 
Holman, operations research. 

Harold Klee has been named man- 
ager Central Sales Division Stauf- 
fer Chemical Company. 

Carl Post, chief metallurgist has been 
appointed head the Metallurgical and 
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Federated makes all the anodes 
you need for cathodic protection 


Whether you require anodes 
large small quantities common special shapes 
Federated your logical source supply. 


the only “full line” galvanic anode manufacturer 
this country, Federated offers you the widest 
possible selection anodes, manufactured any 
specification you require. This means greater economy 
more flexibility your cathodic protection work. 


Federated quality, backed over years 
experience the production non ferrous metals 
all types, second none the industry. 


Federated does not install anodes, but works closely 
with numerous leading “Engineering Installation” 
organizations the interest the ultimate user. 


With conveniently located anode plants 


Houston, Texas; Newark, and Perth Amboy, J.; 


Federated service unparalleled. 


Your inquiry invited. For either quotations 
additional free informative literature Federated magnesium 
zinc anodes, write call any Federated’s plants 
sales offices. Or, contact any the distributors listed below: 


Allen Cathodic Protection Co., Box 386, Harvey, Louisiana 
Brance-Krachy Co. Inc., Box 1734, Houston, Texas 
Marshall Hyde, 1344 Griswold Street, Port Huron, Michigan 

Peifer Co., 1801 Ellsworth Ave., Carnegie, Pennsylvania 


Pipeline Coating and Engineering Company, 
2850 East Florence Ave., Huntington Park, California 


Federated Metals Division 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N.Y. 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal ; 
Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zinc Dust, 


Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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ASSOCIATION 


CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Back when pipelining was just growing 
and cross-country pipe lines were 
dream, most all industrial gadgets enjoyed 
today were experimental. lot facts 
about petroleum transportation were floating 
but nobody much figured oil and 
gas would moving across the country 
smart operators made for the gov- 
ernment, and based war. Best thing 
know happened after that was the gas pipe 
line transport business. Then pipelining came 
into its own lighting the Eastern 
Coast. All which proves pipeliners are 
aggressive, folks. Nothing stops 
‘em, and doubt that anything ever will. 
hear now that one outfit planning 
use its lines again for finished oil prod- 
ucts instead gas. (Originally was crude). 
surprise much they some day 
use such lines transport other liquids 
than water for folks drink. Sure would 
save lot carting around train, truck 
and boat. make such thing not only 
possible, but feasible and profitable, engi- 
neers and manufacturers are fighting cor- 
rosion harder than ever. Our job clean- 
ing, coating and wrapping pipe major 
Weapon against this pest nature. 
got the skilled men and the modern equip- 
ment this important ‘ob and 
busy every day transmission pipe lines 
from inch inches diameter. 


MAYES BROS. 


7566 


PERSONALS 


(Continued from Page 27) 


Research Departments The Carpen- 
ter Steel Company. 


Lockwood, vice-president the 
Stainless Steel and Alloys Division, 
Shawinigan Chemical Ltd., Montreal has 
been elected president the Alloy Cast- 
ing Institute. 

John Duesing has been appointed 
sales manager the Pittsburgh District 
office Hagan Corporation. 

Leonard Limon has been named man- 
ager the Industrial Boiler Feed De- 
partment Graver Water Conditioning 
Company, 216 West 14th St., New York 

Augustus Kinzel has been appointed 
director research Union Carbide 
and Carbon Corporation. will super- 
vise the work the company’s seven 
major laboratories. has been with 
the firm its affiliates since 1926. 


William Feathers has been named 
vice-president and general manager 
Industrial Products National Carbon 
Company, division Union Carbide 
and Carbon Corp. Walter Steiner has 
been named vice-president charge 
development. 

Arthur Vinograd appointed 
patent advisor the National Bureau 
Standards. 

National Carbon Company Division 
Union Carbide and Carbon Corporation, 
100 East 42nd St., New York City, has 
named Chapman general sales 
manager, Industrial Products. 


Appointed chief metallurgist Cannon- 
Muskegon Corp., Muskegon, Mich., 
Kenneth Iverson. 

Colonel Sykes, Jr. has assumed 
command the main research center 
the Corps Engineers the Engineer 
Research and Development Laborato- 
ries, Ft. Belvoir, Va. replaces Col- 
onel Milwit who scheduled for 
duty the Far East. 


Harold Bolz scheduled assume 
duties new Associate Dean the Col- 
lege Engineering, Ohio State University. 
David Cook, formerly Head Materi- 
als Engineer, Wyandotte Chemicals 
Corp., has been named sales engineer 
for Bart Manufacturing Corporation. 
will also provide service for the associ- 
ated companies, Bart-Messing Corp. and 
Sel-Rex Precious Metals, Inc. 


Alfred Sugar, former aluminum division 
plant manager for American Metal Co., 
Ltd., has been appointed vice-president 
and technical director Alloys and 
Chemicals Manufacturing Co. 


named editor the Journal The 
American Society Heating and Ven- 
tilating Engineers, Worth St., New 
York City. will also edit ASHVE 
Transactions and other 
letins. 


CORROSION ENGINEERS 


Michael Kuzma has been appointed 
the staff Corrosion Engineering 
partment, Pennsylvania Salt 
turing Co., 1000 
Philadelphia Pa. 
Charles Terrell, Ebasco Services 
has been decorated with the Cross 
the Taxiarches the Order Phoenix 
His Majesty, King Paul Greece. 


The Ohio Hoist and Manufacturing Co, 
Cleveland and Alcaloy Inc., Trenton, 
have inaugurated James Dickey 
new president. 

Fred Hehemann observing his 
50th anniversary with Lunkenheimer 
Company. 

Landon Sarver has been appointed 
chairman the Chemistry Department, 
University Hawaii. was professor 
chemistry, University Minnesota, 
for years before joining the Roanoke 
plant American Viscose 
1939. 

Richard Bonnet, American Viscose 
Corp., has been transferred from the 
Lewistown, Pa., plant the Technical 
Department, Marcus Hook, Pa. 


O’Shaughnessy has been ap- 
pointed leader the Viscose Research 
Section, American Viscose Corp., Phil- 
adelphia, Pa, 

Rockwell Manufacturing Co., Pittsburgh, 
has named Howard Evans chief engi- 
neer and manager the Central Gas 
Products Research and Development 
Department. was chief engineer 
Pittsburgh Equitable Meter Division. 

Carpenter Steel Co., Reading, Pa., has 
branch manager the Detroit territory. 

Altorfer, formerly chief engineer 
Nordstrom Valve Division, Oakland, 
Cal., has been appointed chief engineer 
and manager Central Valve Research 
and Development Department, Rockwell 
Manufacturing Co., Pittsburgh, Pa. 


John Pettit has been named sales 

agent Eastern Canada for Alloy Tube 

Division, Carpenter Steel Co., Union, 


Thomas Carson has been promoted 
assistant product manager, Nordstrom 
Valves, Rockwell Manufacturing Co, 
Pittsburgh, Pa. was manager the 
International Division 
New York City. 

Kokat has been named assistant 
branch manager Philadelphia opera 
tions for Carpenter Steel Co., Read- 

Douglas Beggs has been appointed 
assistant the vice-president, 
tion, Carpenter Steel Co., Reading, 


Harold Miller has been promoted 
Chief Plant Engineer, Carpenter 
Co., Reading, Pa. 


Hydrocarbon Chemistry 


Southeastern Texas Section, 
can Chemical Society, announces 


Symposium Hydrocarbon 
Houston, January 27-28, 1955. 
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GENERAL NEWS 


PUBLICATIONS CORROSION 


BOOKS 


Joint Symposium 
Cathodic Protection 
Postpaid members ECS and 
all others, per copy........ 8.00 


Bibliographic Survey 
Corrosion, 1945 
Postpaid NACE members, 


others, not NACE members, 


Bibliographic Survey 
Corrosion, 1946-47 
Postpaid NACE members, 
others, not NACE members, 


Bibliographic Survey 
Corrosion, 1948-49 
Postpaid NACE members, 


others, not NACE members, 
Combination Prices 
Bibliographies 
1945-49 volumes) 
NACE members ............ $18.00 
Non-members ............... 22.50 
1946-49 volumes) 
NACE members ............ 16.00 
Non-members ............... 20.00 
1945-47 volumes) 
NACE members ............. 9.00 


Non-members ......... 


BOOKLETS 


Control Pipe Line 
Per Copy, postpaid........... 
more copies one address, 
per copy, 
Report the Correlating 
Committee Cathodic 


Protection 

100 copies, each........ 
More than 100 copies, each. 
Postpaid 


Symposium Sulfide 


Stress Corrosion 
Publication 52-3 
Per Copy, postpaid 1.00 
more copies one address, 
per copy, 50c) 


NACE 1954 Yearbook 
Per Copy, postpaid........ 


1949—January, February, March, June, 


HOUSTON 


TP-1 Report on Field Testing of 32 Al- 
loys in the Flow Streams of Seven 
Condensate Wells (Pub. 50-3) NACE 
members, $8; Non-members, $10 per 
copy. 


TP-2 First Interim Report on Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, $5 per 
copy. 

T-2C Some Observations of Cathodic Pro- 
tection Potential Criteria in Local- 
Minimum Current Requirements for 
Cathodic Protection. Pub. 54-2. Per 
Copy $.50. 

TP-3 First Interim Report Ground 
Anode Tests, (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 
copy. 

T-4B-4 Pipe-Type Cable Corrosion Protec- 
tion Practices in the Utilities In- 
dustry. First Interim Report of 
Technical Unit Committee T-4B on 
Corrosion of Cable Sheaths. Publica- 
tion 54.3. Per Copy $.50. 

TP-1D Sour Oil Well Corrosion. Corrosion 
August, 1952 issue. NACE members, 
$.50; Non-members $1 per copy. 

TP-1G Field Experience With Cracking of 
High Strength Steel in Sour Gas and 
Oil Wells, (Included in Symposium on 
Sulfide Stress Corrosion. (Pub. 52-3) 
$1 per copy. 5 or more copies to one 
address, $.50 per copy, 


REPRINTS 


Cathodic Protection and Pipe Lines 


Mitigation of Corrosion on City Gas Dis- 


Paints and Coatings 


Gasoline Resistant Tank Coatings 


Tests, Properties of Corrosion Preventive 
Lubricants for Lead Sheathed Cables in 
Underground Ducts—A_ Discussion by 


Howard Phelps and Frank 


Petroleum Production and Storage 


Corrosion in Condensate and in High Pres- 
sure Sweet Oil Wells Buchan.. .50 


Miscellaneous 


Resistance of Aluminum Alloys to Weath- 
ering by C. J, Walton, D. O. Sprowls and 
J, A. Nock, Jr., and Resistance of Alu- 
minum Alloys to Contaminated Atmos- 
pheres by W W., Binger, R. H. Wagner 


Single copies Corrosion are available 50c 
copy NACE members and copy 
non-members, postpaid. 


Copies all issues are available except: 
1947—January, March, June, July, August, 


September, November, December. 


1948—January, February, May, June, July, 


August, December. 


August, September, October. 


1950—January, February, April, May. 


July, 


TP-5A Materials of Construction for Han- 
dling Sulfuric Acid. Corrosion, Au- 
gust, 1951, issue. NACE members, 
$.50; Non-members, per copy. 


TP-5C Stress Corrosion Cracking in Alkaline 
Solutions, (Pub, 51-3) Per copy, $.50. 


T-6A Application Techniques, Physical 
Characteristics and Corrosion Re- 
sistance of Polyvinyl Chlor-Acetates. 
A Report of Unit Committee T-6A 
Organic Coatings and Linings for 
Resistance to Chemical Corrosion. 
Publication 54-4. Per Copy, $.50. 


TP-6G First Interim Report on Recommended 
Practices for Surface Preparation of 
Steel. (Pub. 50-5) Per copy, 


TP-6G Second Interim Report on Surface 
Preparation of Steels for Organic 
and Other Coatings. (Pub. 53-1) Per 
copy, $1; five or more copies to one 
address, per copy $.50. 


TP-12 Report on Electrical Grounding Prac- 
tices, Per copy 


TP-19 Corrosive Effects of Deicing Salts— 
A Progress Report by Technical 
Practices Committee 19. Corrosion, 
January, 1954, issue. NACE members 
$.50; Non-members $1 per copy. 


Final Report—Effect of Exposure to Soils 
on the Properties of Asbestos-Cement 
Pipe by Melvin Romanoff and Irving A. 
Denison 


Laboratory Studies on the Pitting of Alu- 
minum in Aggressive Waters by T. W. 
Wright and Hugh P. Godard....... 


Causes of Corrosion in Airplanes and Meth- 
ods of Prevention by N. H. Simpson 

Salt Spray Testing Bibliography by Lor- 

The Cost Corrosion the United States 

Why Metals Corrode by H. H. Uhlig...... 

Corrosion Control by Magic—It’s Wonder- 

Dicyclohexylammonium Nitrite, a 


Volatile Corrosion Inhibitor for 
Corrosion Preventive Packaging by 


A. Wachter, T. Skei and N. Stillman... . 


Symposium on Internal Corrosion of 
Tankers. Part 3—Corrosion Control 
in Practice by A, B. Kurz.... 


Index to Corrosion, Volume 8........... 


SINGLE COPIES CORROSION 


Remittances must accompany all orders for literature the 
aggregate cost which less than $5. Orders value 
greater than will invoiced requested. 


TECHNICAL REPORTS 


1951—January, February, March, October. 


1952—March, April. 
1954—January. 


Indices Corrosion technical literature have 


been published follows: 
5-Year Index, 1945-49 inclusive and 


Index Vol. 1950 December, 
Index Vol. December, 
Index Vol. December, 


Address Orders and Remittances 
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1951 
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Have For Years! They have cut our 
Cathodic Protection costs and will the 
same for you. RIO pioneer the field 
cathodic protection contracting. They bring 
years successful experience the solution 
corrosion problems. 

There are successful Rio-Engineered and 
Rio-Installed systems throughout the country, 


and have found their service and 
tions efficient, economical and long-lasting. 
you have corrosion problems, call Rio 
Engineering. Ask about the 
installation service can cut your cathodic 
protection costs. Their record for excellent 


performance proves they are the best. 


FOR LONG-LIFE, TROUBLE-FREE INSTALLATIONS RELY RIO 
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CORROSION ABSTRACTS 


Vol. October, 1954 No. 
Page 
GENERAL 
1.7 Organized Studies Corrosion... 256a 
TESTING 
2.3 Laboratory Methods and Tests 256a 
2.4 Instrumentation 
CHARACTERISTIC 
CORROSION PHENOMENA 
260a 
3.5 Physical and Mechanical 
3.6 Electrochemical Effects 264a 
3.7 Metallurgical Effects 
3.8 Miscellaneous Principles 
CORROSIVE ENVIRONMENTS 
265a 
4.3 Chemicals, Inorganic 
4.4 Chemicals, Organic 268a 
Water and Steam... 
Molten Metals 
PREVENTIVE MEASURES 
5.3 Metallic Coatings 


5.4 Non-Metallic Coatings and Paints 274a 


5.5 Oil and Grease Coatings 276a 
5.8 Inhibitors and Passivators 
5.9 Surface Treatment 276a 
EQUIPMENT 
Unit Process 279a 
7.7 Electrical Telephone and 
INDUSTRIES 


ANNUAL INDEXING 


index Corrosion Abstracts pub- 
lished annually the December issue. 
This index, tabular form, lists the 
subject headings the NACE Abstract 
Filing System and indexes the pages 


abstracts classified under the 
headings have been published during the 
year. convenient bind this annual 
index with the collected abstract sec- 
tions for the year ready reference may 
made the abstracts therein. 


Your Corrosion Engineer. 
Inco: Paper before Corrosion 
Alloys Forum, Cleveland, Sept. 25, 1952. 
Petro. Proc. No. 230-233 (1953) Feb. 

discussion the attributes, duties 
and responsibilities, and principal results 
expected from the work the 
corrosion engineer.—INCO. 7072 


1.2 Importance 


1.2.2, 8.10.2 

Australian Metallurgist Reports 
African Smelting Progress. Lyons. 
Eng. Mining J., 155, No. 96-100 (1954) 
Jan. 

Uganda, major metallurgical item 
interest Kilembe Copper Mines 
copper-cobalt property. Outstanding fea- 
tures Union Miniere HautKatanga 
undertakings the Belgian Congo in- 
clude size and richness oxidized cop- 
per and copper-cobalt orebodies, elec- 
trowinning copper and cobalt, and 
electric smelting cobalt-bearing and 
other materials. Cobalt present 
some the deposits Union Miniere’s 
Western Mines. all, nearly 75% 
the world’s cobalt has been produced 
each year the Jadotville area. Kolwezi 
concentrator, cobalt recovery elec- 
trolysis, and electric smelting for cobalt 


are discussed. Illustrations, tables, 
7022 
1.2.2, 4.2.1, 5.4.5 


Economic Factors Atmospheric 
Corrosion Vs. Protection. 
Ethyl Corp. Preprint, API Refg. Div. 
18th Mid-year Meet., New York, May 
12, 1953. pp. Petro. Ref., 32, 122-124 
(1953) June. 

design allowance for corrosion 
more economical than painting for pro- 
tective purposes, but 
considerations justify the upkeep. 
Analysis long-term paint economics 
indicates that maintenance coatings 
their best condition costs less than 
allowing deterioration before repainting. 
The relative corrosivity atmos- 


The Future General Galvanizing. 
Metal Ind., 82, 527-528 (1953) June 26. 

Analysis trends the industry since 
1945, possible competitive methods for 
protecting steel and fields which gal- 
vanizing could more widely used. 


7207 


1.2.5 

Joint Effort Promotes Safety Weld- 
ing. Sax. Iron Age, 172, No. 24, 
177-180 (1953) Dec. 10. 

General precautions safeguard the 
welder are outlined. Zinc and cadmium 
are both readily volatilized the weld- 


ing temperature, forming the oxides with 
the air present. These are troublesome 
the welder and cadmium fumes are 
particularly toxic, producing symptoms 
that resemble those due nitrous fumes 
phosgene. Personal protection the 
proper type for the welder 
ventilation are recommended.—ZDA. 


7231 


1.4 Bibliographies 


1.4, 5.4.1, 5.4.5 

Bibliography Publications In- 
dustrial Protective Coatings. Org. 
ishing, 14, 11-13-+ (1953) October. 

annotated list material published 
the since 1940 and currently 
print. Divided into 


1.5 Directories Materials 


1.5, 6.2.5, 6.3.10, 6.3.11 

Don’t Mislead About Corrosion 
52, No. 39, (1954) Feb. 

Resistance corrosion elusive 
property. Each corrosive condition must 
met with its own particular corrosion 
resistant materials. Generalities about 
corrosion resistant materials are not 
only impossible but may dangerously 
misleading. Tabulation common cor- 
rosion resistant alloys and steels (in- 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 

NEW YORK PUBLIC LIBRARY, New 
York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 
JOHN CRERAR LIBRARY 
East Randolph St., 

Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 
only, 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


tabulated. 7155 


Send your iron and prod- 
ucts member the Ameri- 
can Hot-Dip Galvanizers Asso- 
ciation. His years experience 
plus collective know-how as- 
sure you top quality job— 
it’s iron steel have 
Hot-Dip Galvanized. 


Send for 
Free 
Booklet 


American Hot Dip Galvanizers Association 
1506 Ist National Bank Bldg., 22, Pa. 
Print 
Nome 


Address 
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cludes nickel silvers, copper-nickel, Monel, 
and Monel, Nichrome, Inconel, 
Durimet and Nichrome IV) gives chem- 
ical composition and notes corrosion 


7314 


1.7 Organized Studies 
Corrosion 


1.7.2, 4.6.11, 4.2.5 

The Marine Corrosion Station the 
Alluminio, 22, No. 424-426 
(1953) July. 

1953 the I.S.M.L. intends com- 
plete marine corrosion station near 
Genoa about above sea level. The 
aim this institute the testing 
aluminum and aluminum alloys and 
other metallic materials well plas- 
tics, marble and protective paints against 
the action seawater and marine at- 
mospheres. Also tested will 
tural elements such roofing, facings, 
lockings, equipment, 7485 


TESTING 


2.2 Location Tests 


Field and Laboratory Method for In- 
vestigating Corrosion. ARMSTRONG. 
Standard Oil Co. Calif. Paper before 
Cal. Natural Gasoline Assn., Los An- 
geles, Oct. 8-9, 1953. Gas, 30, No. 99, 
101-102, 104 (1954) Feb. 

making investigation poten- 
tial corrosion problems and evaluating 
the merits inhibitors other correc- 
tive measures, the engineer has his 
disposal certain field 
techniques. Thickness indicating instru- 
ments, test coupons, measure iron 
content, and chemical analyses are valu- 
able tools for use determining corro- 
sion rates and effectiveness inhibitors. 
Diagram and references.—I NCO. 

7319 


Report A.S.T.M. Subcommittee 
Atmospheric Exposure Tests 
Wire and Wire Products (Covers 1951 
and 1952 Inspections). Am. Soc. Testing 
Materials, Preprint No. 7-29 (1953). 

tests which have been progress since 
1939, Materials are mainly bare and zinc 
coated steel and chromium 
mium-nickel steel are also included.— 


BNF. 7488 


2.2.6, 6.2.2 

Corrosion Nickel Cast Irons 
Soils. DENISON AND MELVIN 
Corrosion, 10, No. 199-204 
(1954) June. 

The results measurements the 
corrosion and the strength 
cast irons after exposure different 
soil conditions for maximum 
years are reported. The magnitude and 
progress corrosion, determined 
weight-loss and pit-depth measurements, 
are correlated with the composition 
the materials and the nature the en- 
specimens were exposed. The residual 
strength the corroded cast iron that 
had been removed from the more cor- 
rosive soils was evaluated subjecting 
the pipe specimens 
sures 500 7519 


Vol. 


The Protection Iron and Steel 
Metallic Coatings 
NERS. Iron Steel Inst., 175, Pt. 
(1953) Dec. 

Second report series tests 
the protection structural 
metallic and non-metallic coatings other 
than oil paints, which was begun 
1940. Tests confirmed earlier conclusions 
that certain metallic coatings give 
lent protection steel exposed 
mospheric corrosion. Zinc and aluminum 
coatings are most generally useful for 
heavy structural steel, but good results 
may obtained from lead coatings 
industrial atmospheres. Zinc best for 
protecting steel immersed 
Vitreous enamel and thick sprayed coat- 
ings cement-asbestos behaved well 
the atmospheric tests. Illustrations, tables, 


7179 


2.3 Laboratory Methods and 
Tests 


2.3.4, 4.6.1 

Rid Production Equipment Costly 
Gulf Oil Corp. Oil Gas J., 52, 
No. 15, 98-102, 145 (1953) Aug. 17. 

Outline simple and rapid methods 
for the identification scale compo- 
nents, such sulfur, sulfate, cadmium, 
iron, sulfate sulfur, 
insoluble material, silica, barium 
and strontium sulfates, and their mode 
formation. More precise methods are 
detailed for use where complexity 
the problem may indicate more exact 
data. Interpretation scale analyses 
and preventive methods, including sub- 
surface waters, and sulphide-, carbonate-, 
sulfate-, and oxide-carbonate-type de- 
posits, are considered. Illustrations, ex- 
amples, 7491 


2.3.5, 8.4.3 

Industrial Applications Method 
for Measuring Small Amounts Cor- 
rosion Without Removal Corrosion 
Products. ANDREW DRAVNIEKS AND Hor- 
AcE Corrosion, 10, No. 
224-230 (1954) July. 

The electrical resistance technique de- 
scribed here has been developed 
practical application corrosion tests 
industrial laboratories. The technique 
can detect corrosion losses fraction 
micro-inch, does not require 
moval corrosion products other 
deposits and can adapted 
ally all corrosive media 
The main usefulness the method 
establishing the relative corrosivities 
media which are closely alike. Several 
typical applications are given: the 


sivities crude oils refinery 


atures, the identification the source 
the corrosive components responsible 
charging complex feed mixture, the 
determination the corrosivity 


furic acid sludges, quantitative 


sessment oil-soluble rust 


and the determination the 


sivity-to-lead oxidized lubricating 


the oils. 
2.3.6, 6.6.6, 6.5 


Use Interferometer for Sensitive 
rosion Measurements. Ceram. 


No. (1953) July. 
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revolutionary 


RESIN COATING 


for POSITIVE PROTECTION 
TANK AND PIPE INTERIORS 


Here are the reasons why “Copon” attracting the 


has exceptional tenacity, will 


adhere metal surfaces longer 
and under more difficult condi- 
tions than any other coating yet 
tested. 


abrasion-resistant and has 


proven low erosion rate. 


gives positive protection against 


rust and corrosion, also the chem- 


attention leading corrosion and petroleum engineers: 


ical effects crude oil, natural 
gas and salt water. 

has amazing flexibility and 
elasticity. 

provides silky smooth, even 
surface that increases line flow 
reducing friction. 

easy apply spray, brush 
pig method. 
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used the National Bureau Stand- (In German). DUHMKE AND 
ards for comparing and predicting the Metall, No. 23/24, 1000- 
chemical durability such materials 1002 (1953) Dec. 

silicates, porcelain enamels, and metals. optical interference method de- 
ten millionths inch can detected ment metal layers thickness rang- 


optically flat specimens. ing from several microns down few 
The silicates studied were quartz, with accuracy milli- 
fused silica, opal, obsidian, flint, 7422 


pitchstone. Metals were cold-rolled steel, 

aluminum, copper, brass, silver, 5.3.2 

platinum. Corrosive agents ranged from Suggested Method Evaluating 
concentrated sulfuric acid sodium Porosity Coatings Ferrous 
hydroxide. Exposures lasted from Metals. Farrer. Chemistry and In- 
min. several weeks, usually 80°C. No. 77-78 (1954) Jan. 16. 


Procedures and results given—PDA. Iron attacked unexpectedly 
2.3.7 elemental sulfur, rate attack 15% 


this business— 


industry— 


leadership depends quality product. 


The importance plastic linings prevent pipe corro- 
sion, resist paraffin deposition, and provide more flow with less 
friction recognized throughout the oil industry. 

But all plastics are not alike. When the useful life 
equipment costing thousands depends the plastic lining used, 
sound business judgment the best. 

That why Tube-Kote has been able retain their leader- 
ship this industry for more than fourteen years—because 
they provide the finest plastic linings obtainable. The manufac- 
ture non-corrosive plastic linings and plastic pipe their 
only They have pioneered plastics since 1939—put 
all their energy, experience, research, equipment and oil field 
experience this one business. This important factor special- 
ization your assurance the finest product obtainable. 

Plastic lining Tube-Kote’s Houston plant thorough, 
assembly-line process from the initial pipe cleansing baths 
baths continual inspection throughout the process 
the automatic, uniform coating with Tube-Kote’s exclusive, 
specially formulated plastic coatings which are thermo-baked 
the metal surface. 

Tube-Kote gives you the extra quality product that 
makes this company the leader the industry. 


Specifications and data about Tube-Kote plastic linings and plastic 
pipe available request—write for it. 


TUBE-KOTE, INC. 
2520 Holmes Road Box 20037 
Houston 25, Texas 
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chloric acid. Several types 
coating have been submitted the tests 
and for all them the presence 
pores could demonstrated, the 
ing metal remaining Since 
several convenient and sensitive meth- 
ods are available for 
sulfide, the amount this product 
may provide useful index the poros- 
ity the coating. 


7310 


2.3.7, 5.4.2 

Adherence Tests for Porcelain Enam- 
els and High Temperature Ceramic 
Coatings. The Pfaudler Com- 
pany. Finish; 11; Nos. 33-354, 
53-54 (1954) Jan., Feb. 

Discussion destructive type tests, 
and complete information the Porce- 
lain Enamel Institute standard adherence 
test giving application PEI test 
high temperature coatings. Illustrations 
and references.—INCO. 7259 


2.3.9, 6.3.6, 3.7.5 

Effect Neutron Irradiation 
Supersaturated Solid Solution Beryl- 
lium Copper. Murray (Bendix 
Avia. Corp.) AND (Moto- 
rola Inc.) Acta Metallurgica, No. 
38-48 (1954) Jan. 

Effects neutron irradiation the 
hardness, X-ray 
line shape and position, and density 
alloy were investigated. With the ex- 
ception X-ray line effects, the ob- 
served changes were found similar 
those caused aging the alloy 
low temperatures. Property changes dur- 
ing irradiation are attributed the for- 
mation small precipitate nuclei, which 
are presumed result from the acceler- 
ation the diffusion rate micro- 
scale the presence excess vacancies 
and interstitials. 
the value irradiation studies 
means metallurgical 
phenomena. Tables, graphs and 
erences.—INCO. 7329 


2.3.9 

Metallography—New Instrumentation 
Metal Progress, 63, 78-83 (1953) January. 

Describes latest improvements 
contrast, ultraviolet 
specimen preparation. 
polishing techniques are discussed. 
Micrographs.—BTR. 7089 


2.3.9 

The Application Sodium Bisulfite 
Micrographic Reagent for Ferritic 
Steels. (In French.) BEAUJARD 
JACQUELINE Compt. Rend., 235, 
1304-1306 (1952) Nov. 24. 

sodium bisulfite solution and 
ter, revealing the structure steels 
room temperature differential 
ing the ferrite grains. Micrographs— 
BTR. 6728 


2.4 Instrumentation 


2.4.3 


Branson Instruments, Inc. 
before Western Metal Congress, 
Soc. for Nondestructive Testing, 
Angeles, March, 1953. Metal 
65, No. 161-162, 164, 166 (1954) 
March. 


Instruments using the ultrasonic 


Portable Ultrasonic Instruments. 
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You can solve your 
corrosion problems using 


ACID FUMES, alkaline fumes. and high 
humidity soon corrode unprotected metal 
textile mills. These dye tanks, large 
New England worsted mill, are coated with 
Bitumastic® Black Solution. For over 
years, this specialized coating has been 
used successfully protect these tanks 


against corrosive chemical agents and 
Wherever corrosive forces are severe, protect vulnerable metal with Bitu- 


mastic Coatings. These specialized coatings provide protective barrier that 
stands for unusually long periods time. 


Bitumastic Protective Coatings are extra-thick. They are extra-tough. They 
are specially formulated from base* coal-tar pitch that is, for all practical 
purposes, impervious moisture. 

Perhaps you may have unusually severe corrosion problem, which has 
proved costly and troublesome. so, send for our free booklets Bitumastic 
Coatings. the same time let know the nature and severity your corro- 
sion problem that can service recommending method for its 
satisfactory solution. There obligation, course. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 1004-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, 
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non tar vehicle with metallic pigment. 
(1954) 
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onance method, such the Audigage, 
are now used extensively for thickness 
tests, laminar flaw detection, and the 
determination bonding between mate- 
Because the simplicity the 
basic circuit, method lends itself the 
design portable, battery-operated in- 
struments, Principles are discussed. One 
important application for portable res- 
onance instruments has been mainte- 
nance inspection for extent corrosion 
and erosion. Other uses include pulp 
industry, oil refineries 
plants, and inspection manufactured 
materials. 7467 


2.4.3 

Ultrasonic Testing Steel Rounds 
und Eisen, 73, No. 26, 1717-1720 (1953). 

Attempt clarify the relationship be- 
tween the various types defect indi- 
cations the oscillograph screen and 
the actual size and shape defects 
bar stock function the latter’s 
diameter. Material used for the investi- 
gation was high-speed steel the an- 
nealed condition. Testing procedure 
(pulse-reflection method with radial in- 
jection the ultrasound), and diagnosis 
results obtained with 1-4 inch diam- 
eter rounds are given. 


INCO. 7389 


2.4.3 

Testing With Energy Radiation. Test- 
ing With X-, Gamma-, and Beta-Rays. 
Monatsh. montan. Hochschule 
Leoben, 98, No. 7-8, 123-126 (1953) July- 
August. 

Describes methods testing for cast- 
ing defects, corrosion, bearing wear, 
volume sealed containers, furnace lin- 
ings, wall thickness, and densities. Graphs. 


—BTR. 7482 


2.4.3 

Industrial Application Eddy-Cur- 
rent Testing. CANNON, JR. 
Non-Destructive Testing 11, No. 30-33 
(1953). 

Descriptions are given the capabili- 
ties American commercial units using 
eddy-current phenomena for: (a) meas- 
uring electrical conductivity non- 
ferrous metals and alloys all forms; 
(b) measuring hardness where this can 
related conductivity; (c) sorting 
and identifying metals; (d) revealing 
longitudinal cracks, seams, inclusions, 
and diameter changes 
wire; and (e) measuring the thickness 
any non-conducting coating any 
non-magnetic base 7500 


2.4.3, 1.2.2 

Economic Aspects Non-Destructive 
Testing. (In German). Forster. 
Metallkunde, 44, No. 346-352 (1953) 
Aug. 

Importance deciding whether, 
particular cases, the use non-destruc- 
teve testing and sorting methods repays 
the trouble involved, discussed the 
basis examples from German and 


2.4.3, 3.2.2 

Record Isotope Charge Used In- 
spect Refinery Reactor. Chem. Eng., 60, 
No. 138 (1953) Sept. 

reactor the Houston refinery 
Eastern States Petroleum Co. 
spected for hydrogen blisters the use 
radioactive iridium-192. The job was 
accomplished single shot eight 
hours Isotope Products, Inc. The 
method described briefly. 7508 


260a 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.2 Forms 


3.2.2, 2.3.7, 7.5.5 


Report Brittle Fracture Studies. 
AND Standard Oil Dev. 
Co. Paper before Conf. Brittle Frac- 
ture Mechanics, sponsored Comm. 
Ship Structural Design Massa- 
chusetts Institute Technology, Oct. 
15-16, 1953. Welding J., Res. Suppl., 33, 
No. 99s-109s; disc. (1954) 
Feb. 

Progress date brittle fracture 
studies conducted Standard Oil Dev. 
Co. Labs covered. Studies were un- 
dertaken investigate the cause fail- 
ure large oil storage tanks 
England. Remedial steps 
nary results developing test 
simulate conditions the time tank 
failure which may result the use 
better steel are discussed. Studies the 
effect changing specimen size, geom- 
etry notch acuity, impact, and other test 
variables are outlined. SOD test was 
used the studies. Table, containing 
chemical composition, physical proper- 
ties and impact data for all steels tested 
given. Graphs.—INCO. 7343 


3.2.2, 6.3.6 


New Concept Heat-Checking 
Brown. Metal Progress, 63, 73-78 (1953) 
June. 

Experiments show that cause crack- 
ing formation hard and brittle 
intermediate layer resulting from inter- 
metallic corrosion the die steel 
the zinc the brass. Micrographs.— 
MR. 7377 


3.2.2, 8.4.3 


Report American Petroleum Insti- 
tute’s Investigation Graphitization 
Petroleum Refining Equipment. 
A.P.I. 18th Mid-Year Meet., Y., May 
11, 1953, pp.; Proc. Am. Petroleum 
Inst., 33, 230-240 (1953). 

Progress being made the investi- 
gation graphite formation refinery 
equipment determine present extent 
graphitization equipment, estimate 
future course graphitization graph- 
itized and ungraphitized equipment, and 
collect information with which assess 
the feasibility specifying plain-carbon 
steels satisfactorily resistant graphiti- 
zation. Eighty percent 
containing less than 0.015% aluminum, 
and all the carbon-molybdenum steels 
(or pipe) showed graphitization, but 
half the plate steels containing 0.015% 
The carbon-molybdenum were 
also superior the aluminum-silicon 
and the carbon-silicon steels acceler- 
ated graphitization tests. instances 
refinery equipment failure have been 
observed which graphitization was 
major factor. 7465 


323 
Lattice-Parameter Measurements and 
the Rate Oxidation Alloys. 
Inst. Metals, Pt. 65-67 (1954) Jan. 
Quantitative measure the rate 
oxidation sometimes obtainable with 


ENGINEERS 


certain alloys lattice-parameter 
urements the underlying alloy, pro- 
vided that the oxidation selective and 
that there sufficient change lattice 
parameter with composition. 
proved possible examine 80:20 
this way, and results are noted. Graphs, 
—INCO. 


3.2.3, 2.3.6 


The Problem the Activation 
Metal Surfaces. (In German). 
AND Metallkunde, 44, No, 
12, 570-572 (1953) Dec. 

Photographic study electron emis- 
sion from freshly cold-worked metal 
surfaces the presence electric 
field confirmed earlier hypothesis 
that some the effects observed may 
attributed the formation hydro- 
gen peroxide the chemisorption 
oxygen moist atmosphere.—BNF, 

7358 


3.2.3, 3.4.8 


Scaling Metals Sulphur and 
Sulphur-Containing Gases. 
EWSKI AND von Metallober- 
flache, A33-A36 (1954) March. 

Review scaling behavior metals 
gases (hydrogen sulfide, sulfur dioxide) 
made order increasing resistances, 
resistance metals the corroding 
media (hydrogen sulfide, sulfur, sulfur 
dioxide). all cases, nickel has lowest 
resistance. Alloys mentioned table 
include chromium-iron alloys, 18/8, In- 
aluminum-nickel, aluminum-iron, nickel- 
chromium-iron alloys, etc. Tabulation 
made properties metallic sulfides. 
7282 


3.2.3, 4.2.1 


Photographically Active Particles 
Evolved Metals During Atmospheric 
Corrosion. (In Russian). 
Nauk SSSR, 90, No. 603-606 (1953) 
June 

Metals liberate molecules hydrogen 
peroxide the course 
corrosion. Graphs. 


3.2.3, 6.4.2, 2.3.9 


Structure Analysis Single Crystals 
Electron Diffraction. Part III. Modi- 
Cryst. (Denmark), Pt. 1112, 846-833 
(1953) November 10. 

oxide films formed heating alumr 
num foil air metal grid supports 
has revealed the occurrence numbet 
new phases arbitrarily designated the 
and phases. Except for the 
all these phases may 
dexed terms hexagonal unit cells 
alumina phases. The phase 
orthorhombic, pseudo-tetragonal, 
superlattice with unit cell 
normal unit cells. Poor-quality 
gle-crystal patterns the A-phase 
been used the structure analysis 
the average unit cell and the 
amount information which can 
derived from 
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meas- image-seeking methods the interpre- are given the operation 7.2, 3.2.2 
pro- tation Patterson projections obtained effects; local differences the Embrittlement Aqueous Hydrogen 
jrom electron-diffraction data. The (001) the products corrosion Sulfide the Steels Used Pipes for 
projection the average unit may set gavanic couples and the Drilling Oil. DAUVERGNE AND 
has using the values 1/2(E Severe pitting; the protective effect ERNEL. Bull. assoc. franc. techniciens 
Fourier coefficients, the layer corrosion product may depend No. 100, 139-160 (1953) July 13. 
alloys being the structure factors calcu- its origin and morphology and, Specimens steel commonly used for 
raphs for the approximate structure course, its chemical nature. The cor- drill pipe (manganese-molyb- 
7321 image-seeking. The zinc, cadmium and copper nickel-molybdenum, chromium- 
tion the A-phase approximately der equivalent conditions plotted against molybdenum, and Grade J-55 carbon 
the concentration sodium chloride; were subjected tests under ten- 
6.7.2, 6.3.4, 3.8.4 centrations but dilution leads first tion hydrogen sulfide containing 0.5% 
CHAUB Oxidation Titanium Car- the rate corrosion zinc, acid, evaluate their resistance 
Compositions. Eisen- then flat maximum and finally the time required cause rupture. 
huttenw. 24, No. 11-12, 535-542 (1953). decrease; with cadmium the curve passes The results given diagrams indicate that 
tion oxidation mechanism through two maximums; the corrosion resistance varies inversely with the Rock- 
metal carbide cobalt copper slows down steadily the well hardness the metal, for the same 
sistant materials. Experimental procedure. Nitriding gave most favorable results 

-BNF. Measurement increase weight 


7358 function time constant temperature 
and pressure; results obtained cobalt, 
titanium carbide, and 82% titanium 


and carbide, 18% cobalt composition. In- 
vestigation the layers scale observed 
upon heating the titanium carbide co- 
balt composition 660-2370° air 
under pressures 760 mm. Hg. 
optical and electron-microscopic studies. 
was Explanation mechanism scaling; 
tances, parabolic oxidation law; oxide layers 
roding found the various temperature ranges; 
sulfur microanalysis results composition 
lowest preparation metallographic 
thickness; diffusion processes. Elec- 
tron diffraction experiments 
nickel- chanically polished specimens titanium 
ulation carbide, cobalt, and 82% titanium car- 
bide 18% cobalt composition and con- 
clusions drawn from them. —Transla- 
tion available from: Henry Brutcher, 
Technical Translations, Box 157, 
ticles Altadena, California. 7495 
spheric 
3.4 Chemical Effects 
Jan. PIPE solves 


material produced addi- 
tion alkalis ferrous sulfate solution 


age-old Corrosion problem 


Was examined. Results are explained 

Modi terms oxidation and hydrolysis New NON-PLASTICIZED POLYVINYL CHLORIDE Product 

846 horizons man’s struggle against corrosion. This new 
P.V.C. development embodies corrosion-resistant quali- 
the ties with ruggedness metal and high impact strength. 
alumi- The Influence Chemical Factors KORO-LITE—rigid HIGH IMPACT pipe not only 

upports Metals. (In German). solves problems, but offers tensile 

ber Arch. angew. strength aluminum with its weight, high impact 

Wiss. No. 368-379 (1952) qualities, excellent abrasive resistance, low coefficient 

ite expansion, high insulation value, and will not support 

hose properties solid corrosion EASY INSTALL: Clean tapered threading accom- 

products which determine the course plished with ordinary dies without lubricants. Held 
are discussed detail: com- strong dimensions, easily connected existing 
position, crystal lattice, morphology, metal pipes. Under and mechanical work 

stability and reactivity. can offset, bent and welded. 


processing, soap, detergent and tannery plants, textile 


Precipitation metastable, active prod- and mining industries, etc. 
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can examples, mostly taken from 
ness cadmium and copper sodium 


pee 
= 
: 


with chromium molybdenum 
steel but not with nickel-molybdenum 
steel, particularly after preliminary oil 
quench. The improvement resistance 
result nitriding generally greatest 
low relative stress, e.g. times 
times being the elastic limit). 
transverse crack often noted 
point other than the point rupture. 
Pitting takes place both the outer 
face which under tension and the in- 
ner face which under compression, 
but never coated nitrided speci- 
mens, 7403 


3.4.8, 6.2.2, 7.2, 6.6.5 


Corrosion Iron the Presence 
Dispersed and Solid Sulphur. 
Applied Chem. (London), Pt. 11- 
(1954) Jan. 

corrosive effects were noted cast 
iron pipe joined with commercial plas- 
ticized sulfur cement, even though the 
sulfur cement and cast were present 
the earth under varying conditions 
moisture. However, steel attacked 
rapidly aqueous dispersions sulfur. 
was shown that corrosion decreased 
considerably when the raised 
Less corrosive effects were noted when 
dispersions commercial sulfur cements 
were used instead elemental sulfur. 


3.5 Physical and Mechanical 
Effects 


3.5.3, 1.7.2, 3.5.8 


Gland Seals for Moving Surfaces and 
New Approach Cavitation Problems. 
(1953) Jan.; Brit. Shipbuilding Res. 
Assoc., No. 7426 (1953) April. 

Gives details work carried out 
British Hydro-Mechanics Research As- 
sociation’s Laboratories, where various 
problems associated with sealing rotat- 
ing and reciprocating shafts are being in- 
vestigated. Many commercial seals are 
being tested study fundamental proc- 
esses involved and work going 
fundamentals friction and lubrication 
seals. Fnudamentals cavitation are 
being investigated, theory under exami- 
nation being based largely apparent 
similarity between cavitation-erosion and 
corrosion-fatigue. Suggestion that ini- 
tial stages cavitation metal corroded 
being examined means magneto- 
striction 6535 


3.5.8 


Contact and Rubbing Flat Surfaces. 
Applied Phys., 24, No. 
981-988 (1953) Aug. 

Interpretation certain phenomena 
occurring nominally flat surfaces 
sliding contact depends 
the assumed distribution the real area 
contact between the surfaces. esti- 
mate this distribution, simple model 
was set and the deduced theory and 
the experimental evidence were com- 
pared. was concluded that the electri- 
cal contact resistance depends the 
model used represent the surfaces; 
the most realistic model one which 
increasing the load increases the number 
and size the contact areas. general, 
mechanical wear should also depend 
the model. However, wear experi- 
ments showing the simplest behavior, 


the wear rate proportional the load 
and the results are explained assum- 
ing removal lumps contact areas 
formed plastic deformation; this par- 
ticular deduction independent the 
assumed model. Theoretical transfer 
rate for platinum and silver 
3.3 the experimental 0.4 and 
the deduced value percent 0.01. 
7135 


3.5.8 


The Mechanism Fretting. 
Eng., 134-136, 158-161 (1953) June. 

Present mechanism fretting based 
mental results obtained are cited for sup- 


porting this mechanism. Diagrams.— 
BTR. 7049 


3.5.8 


Effects Alternating Strain the 
Proc. Roy. Soc. (London), 
(A), 220, 255-266 (1953) Nov. 10. 


The work part researches into 
the cause fatigue failure metals. 
The effects the crystalline structure 
successive unidirectional tensile strains 
are compared with the effects the 
same strains applied alternately ten- 
sion and compression. found that 
X-ray diffraction shows sharp distinc- 
tion between the direct and alternating 
7201 


3.5.8, 1.6, 3.7.4, 2.1.1 


Applied Elasticity. Chi-Teh Wang. 
Book, 1953, 357 pp. McGraw-Hill Book 
Co., New York and London. 57s. 6d. 

This book has grown out lectures 
which the author has given graduate 
engineering students New York Uni- 
versity, where professor aero- 
nautical engineering. His purpose 
provide the necessary fundamental knowl- 
edge for formulation problem 
terms classical theory and the most 
useful analytical and numerical methods 
for its solution, Without undue sacrifice 
vigor, the book does not presume 
the reader acquaintance with advanced 
calculus. The subject set out under 
the headings analysis stress, analysis 
strain, stress-strain relationships and 
the general equations elasticity; plane- 
stress and plane-strain problems, torsion 
approximates and the relaxation method, 
energy principles and variational meth- 
ods, solutions means complex 
variable, blending and compression 
bars and elastic stability; numerical 
methods the determination buck- 
ling loads, bending and buckling thin 
plates, theory thin shells and curved 
7287 


The Effects Stress Concentrations 
the Rupture Strength Metallic Ma- 
terials Subjected Creep Loading. 
(Syracuse Univ.), NEWMAN 
AND Brown, Jr. (NACA). Me- 
tallkunde, 44, No. 233-239 (1953). 

Critical evaluation experimental data 
the influence stress concentrations 
the rupture strength steels and 
alloys under creep loads, with special 
consideration the testing temperature, 
time rupture, notch geometry and the 
effect alloy content. Notch sensitiv- 
ities chromium-nickel-molybdenum 
steel, stainless steel and Inconel cause 
notch sensitivity, influence heat 
treating and mechanical working 


ENGINEERS 


notch rupture sensitivity and magnitude 
and temperature range notch weak. 
ening function alloy composition 
are given. Compositions (give 
content) materials used the 
trations are tabulated. references, 


—INCO. 7322 


3.5.8, 6.3.6, 6.3.14 


Influence Change Speed De. 
formation Plastic Extension. (In Rus- 
Nauk SSSR, 90, No. 767-769 (1933) 
June 11. 

Stress/strain curves from tensile tests 
copper and tin, which the speed 
deformation was changed suddenly dur- 
ing the course test. Changes were 
made various stages during the 
7340 


3.5.8, 6.3.11, 3.7.3, 3.8.4 


Mechanism Crack Formation 
Stress Corrosion Homogeneous Mixed 
Crystals. Part II: Inter-Crystalline Crack 
Formation Hard Rolled Silver-Gold 
Alloys Dependence the Degree 
Metallkunde, 44, 302-306 
(1953) July. 

Intercrystalline cracking 
gated using reagents causing such 
cracks. intercrystalline cracks occur 
after severe cold-working, but phenom- 
non was again observed following re- 
crystallization. Dependence was found 
stress corrosion sensitivity the degree 
recrystallization. Theoretical explana- 
tion offered. Alloys investigated were 
nearly all 33-67 gold-silver alloys— 


3.5.8 


The Influence Corrosion the 
Cracking Pressure Vessels. 
Corson. Corrosion, 10, No. 124-139 
(1954) April. 

The author reviews the numerous 
theories and assumptions advanced 
explain the failure corrosion metals 
under stress. makes 
concerning design criteria applicable 
aneous corrosion and stress and differ- 
entiates among stress corrosion crack- 
ing, corrosion fatigue, local attack, 
tergranular attack, effect stress 
general corrosion and effects hydro- 
gen generated corrosion; and outlines 
fields future research into the whole 
gamut phenomena associated with the 
problem. 

Under the heading “Stress Corrosion 
Cracking,” descriptions, theoretical causes, 
examples and recommendations for avoid- 
ing minimizing caustic embrittlement 
are given. Similar information given 
stress corrosion cracking 
copper alloys, aluminum alloys, stainless 
steel, magnesium alloys, other 
molten metals, Included also are tests 
predict stress-corrosion cracking, and 
recommendations for prevention stress 
corrosion cracking. 

Under the heading “Corrosion 
conducive environments, theory, testing 
recommendations, fatigue data, 
tion fatigue and means protecting 
against corrosion fatigue are covered. The 
article includes figures and 101 
ences. 7506 
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Inst. 
Cont. 


uctober, 1954 


held with 1st Exposition Basic Mate- 
rials for Ind, Y., June 15-19, 1953. 
Ind. 20; Nos. 12; 1492+, 
1986+, 2416+ (1953) Aug., Oct., Dec.; 
21, No. (1954) Jan. 
Plastics, metals and ceramics for service 
elevated temperatures are described. 
Discussion metals concentrated 
the newer materials, some which are 
still the laboratory stage develop- 
ment. These alloys are based the metals 
aluminum, titanium, chromium and molyb- 
denum, and mixture metals and 
ceramics. Creep rupture data are given 
for molybdenum and some its alloys. 
Superalloys are temperature 
range Ceramic materials 
with high melting points are discussed with 
the solution they offer for high tempera- 
ture strength. Graphs and 


3.5.9, 1.6, 6.2.1 

High-Temperature Alloys. 
Book, 383 pp., 1953. Pitman Pub- 
lishing New York; Sir Isaac 
Pitman and Sons Ltd., London. 

Summarizes behavior alloys ele- 
vated temperature. Stresses engineering 
rather than theoretical aspects. Data 
applies particularly ferrous materials. 


—BTR. 7454 


3.5.9, 1.6, 6.2.3, 6.2.4, 6.2.5 

Heat-Resisting Steels and Alloys. 
Conway. Book, 1953, 160 pp. George 
Newnes Ltd., London. 25s. 

Existing practical data high tem- 
perature properties, including creep, are 
set out for all types steels, alloyed 
and non-alloyed, heat-resisting 
and iron-base alloys— 
BNF. 7490 


3.5.9, 6.6.6 

For Heat Shock Resistance Special 
Effects, Use Zinc Oxide Batch. 
Ceram. Ind., 1953, 83, Sept. 

The addition small percentages 
zinc oxide glass aids lowering the 
product’s thermal expan- 
sion, gives higher tensile strength, and 
improves chemical durability. Additional 
special properties resulting from the use 
zinc oxide minor constituent 


glass are briefly 7448 


3.5.9, 7.1 

American Developments Alloys for 
High Temperatures. Tim- 
ken Roller Bearing Co. Metal Progress, 
65, No. 72-76 (1954) January. 

capable satisfactory opera- 
tion under ever-increasing temperature 
and pressure conditions are discussed. 
These include lower-alloy steels, such 
1.25% chromium, 0.5% molybdenum; 
high-chromium steels, such Rex 448 
(11% chromium, 0.80% nickel, 0.70% 
molybdenum, 0.5% niobium and 0.25% 
vanadium), 422 (13% chromium, 0.75% 
nickel, 1.00% molybednum, 1.00% tungs- 
ten and 0.30% vanadium) and 12% 
chromium, 1.50% nickel, and 3.00% 
molybdenum; stainless steels, Type 304, 
321, 347, 310 and 314; and the higher 
alloys including Inconel Nimonic, 
Waspalloy, 252, 816, Discaloy, 
286, and 16-25-6. Comparative stress- 
tests for various higher alloys 
used for gas turbines are given. Tables 
and 7128 


3.5.9 

Metals for Extreme Temperatures. 
Hoover. Chem. Eng., 60, 212- 
215 (1953) June. 

Jiscusses various factors selection 
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Steel grit cleaning produces better bond the 
coating materials than any the conventional 
methods cleaning pipe, including wire brushing. 
Both specimens coated pipe, using the same coat- 
ing materials, were tested according A.S.T.M. 
Methods, and conclusively proved better bond 
secured steel grit cleaning. 

Specimen grit cleaned, produces bright 
metal, roughened surface, illustrates the superior 
bond. Specimen power wire brushed produces 
smooth and polished surface that does not have 
equal bond. 
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metals for high and low temperatures. 
Graphs. 7010 


3.5.9, 4.2.3, 7.1, 5.4.2 


High-Temperature Ceramic Coatings 
Applied Aircraft Power Plants. 
Wright Air Dev. Center. Am. 
Soc. Testing Materials, Preprint No. 92f, 
1953, pp. 

For several years, the Air Force has 
sponsored ceramic 
coating research and development pro- 
gram the practical utilization such 
coatings the hot gas components 
aircraft power plants. Expected benefits 
derived from their use industry 
and the Armed Forces include in- 
crease component life relatively high 
alloys used, reciprocating engine 
exhaust systems 
furnace components where failure gen- 
erally results from oxidation, corrosion 
and embrittlement, reduction cost and 
alleviation the shortage of, for ex- 
ample, nickel-containing ferrous alloys, 
the use low-alloy, steels. Approxi- 
mate operation temperatures metals 
(to used testing) including Inconel 
and Type 321 stainless steel are tabu- 
lated. Properties these coatings are 
presented. 7333 


3.6 Electrochemical Effects 


3.6.2, 6.3.19, 3.2.2, 3.6.8 


Corrosion Differential Aeration— 
Investigations Zinc. (In Italian). 
Metallurgia Italiana, 45, No. 
323-327 (1953) Sept. 

mersed sodium chloride solution have 
shown that corrosion due differential 
aeration may controlled oxygen 
diffusion anodically, depending 
the shape the specimen and its sur- 
face condition. the latter case, local 
element corrosion superimposed 
that caused differential aeration. Ex- 
specimens and with different de- 
grees purity lead the hypothesis 
that there parallel between the hy- 
drogen overvoltage and that for the 
direct cathodic reduction oxygen. 
Some observations are made 
technique investigating this type 
corrosion.—ZDA. 7387 


3.6.5, 6.3.19 


Thermodynamic Study the Zinc- 
Indium System. AND 
Am. Chem. Soc., 75, 1532- 
1535 (1953) April Imperial Smelting 
Corp. Ltd. Abs., No. 92, (1953) Nov. 

cells consisting liquid zine and liquid 
zinc-indium alloy electrodes, 
zine and liquid zinc-indium alloy elec- 
trodes with intervening salt electro- 
lyte containing Zn** have been made 
ovgr the temperature ranges 427-517°C 
and respectively. Various 
thermodynamic data were calculated, 
and the liquids curve the zinc side 
the eutectic was determined. The 
liquid alloys were found display regu- 
lar solution behavior 427°C over 
limited concentration range; otherwise, 
marked positive deviations from Raoult’s 


law occurred.—ZDA. 7366 


3.6.5, 6.3.19 

The Electromotive Force Developed 
Creeping Zinc Crystal. Cor- 
FIN AND Applied Physics, 
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24, No. 10, 1333-1334 (1953) Oct. 

The electromotive force rose sharply 
when the load was applied, and then 
decayed during creep, but never fell 
its initial value (i.e., before the load 
was 7456 


Some Corrosion Hazards from 
Corrosion (News Section), No. 11, 
(1935) Nov. 

Brief notes avoiding stray current 
corrosion resulting from welding op- 
erations underground piping net- 
works, ships when two more are 
fed with from the 

7268 


3.7 Metallurgical Effects 


3.7.2, 6.2.3 


Nitrogen the Alloying Element 
Steel (11th Report). The Effect Ni- 
trogen the Corrosion Resistance 
Japan Inst. Metals, 17, No. 
279-283 (1953) June. 

The present investigation was carried 
out ascertain the effect nitrogen 
the corrosion resistance steels. Cor- 
rosion tests 1-1.6 
acid for 5-24 hours degrees were 
carried out with low carbon steels con- 
taining various amounts nitrogen. All 
the specimens were air-cooled from 950 
degrees, and then slowly cooled after 
tempered for hours 550 degrees. 
And the specimen was given cold work 
room temperature the method with 
tension drawing. From the present 
investigation the authors concluded 
follows: There clear correlation 
between the nitrogen steel and its 
corrosion resistance. With the speci- 
mens annealed state, the corrosion in- 
creased with the increase nitrogen 
content. With the specimen cold- 
worked state, the corrosion increased 
steeply with the increase nitrogen 
0.007 percent, over which slower 
increase may seen, the addition 
denitrogenizer molten condition, 
removing the nitrogen from steels 
the corrosion resistance increased.— 


6305 


3.7.2, 6.4.3 


Beryllium Alloys Engineering. 
Paper before Intern. Mech. 
Eng. Conf., Stockholm. Metal Ind., 81, No. 
11, 203-205 (1952) Sept. 

Main application beryllium 
alloy form relatively small additions 
copper and nickel. Small additions 
beryllium iron give only small pre- 
cipitation hardening, and larger addi- 
tions are accompanied increased brit- 
tleness. This brittleness can reduced 
addition nickel, cobalt, chromium, 
separately together. Copper-beryllium 
are specially suit- 
able for highly strained springs, which 
are expected possess good elastic 
properties well especially high 
fatigue limit and high resistance cor- 
rosion.—INCO. 6703 


Welded Materials for the Chemical 
Industry. Factors 
Chemical Engineering. Howarp. 
Australasian Engr., 1952, 67-71, Dec. 
Methods for testing the corrosion-re- 


sistance materials are reviewed and 
the corrosion welded equipment 
discussed. Industrial methods for 
trolling corrosion are given and 
trol program suitable for factory use 
included. 6735 


Relation Preheating Embrittle. 
ment and Microcracking Mild 
Welding (N.Y.) 32, 99s-106s (1953) 
Feb. 

Extension studies concerned with 
type of. embrittlement affecting mild 
steel arc welds which are allowed 
cool too rapidly through low-tempera- 
ture range following welding. Limited 
principally considerations weld 
metal 6313 


Testing Welding Electrodes and 
Steels for Their Susceptibility Weld- 
Seam (In German). 
Stahl und Eisen, 73, No. 
84-91 (1953) Jan. 15. 

Tests were made various 


Data are tabulated and discussed. refer- 
ences.—BTR. 7346 


3.8 Miscelleaneous Principles 


3.8.2 

The Electrochemical Behaviour 
Metals and Corrosion. 
Paper before Soc. Chem. Ind., Corrosion 
Group, Jan, 20, 1953. Chemistry and Indus- 
try, No. 30, 780-786 (1953) July 25. 

Discussion the work done the 
application fundamental electrochem- 
istry for the study problems related 
the fight against corrosion and scale for- 
mation, Usefulness electrochemical 
equilibrium diagrams and_ polarization 
curves are considered. Diagrams the 
electrochemical equilibrium for water, 
iron, copper, silver, lead and hydrogen 
peroxide are illustrated 
Applications include the behavior iron 
bicarbonate solutions, 18-8 stainless 
steel acetic acid and electrical anti- 
scale treatment water. Illustrations, 
references.—I NCO. 6953 


3.8.2 

Electrode Phenomena and the Ther- 
modynamics Irreversible Processes. 
Paper before ACS, Symp. Electrode 
Processes, Ann. Mtg., Atlantic City, 
Sept. 14, 1952. Phys. Chem., 57, No. 
275-280 (1953) Mar. 

Thermodynamics irreversible proc- 
esses developed Donder, Prigo- 
gine, Groot and others make possible 
systematic presentation electro- 
chemical thermodynamics which 
versible electrode proceeses, reversible 
cells and states electrochemical 
librium appear limiting cases 
more general treatment. rational ther- 
modynamic theory polarization was 
constructed. Prigogine’s 
cerning stationary states minimum 
entropy production extended elec- 
trochemical processes. These theoretica 
considerations suggest experimental 
vestigations, particular the field 
corrosion.—I NCO. 


3.8.4, 6.2.2, 3.2.3 


Kinetics Wustite Formation During 
Oxidation Iron. (In German). 
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October, 1954 


44, No. 27-36 (1953) Jan. 
Unusual linear character conversion- 
time curve during formation dense 
covering layers was observed. Describes 
dependence velocity constant for 
ferrous oxide and concentrations non- 
conformities in gas mixture composition 


and temperature. Graphs, 
7161 


3.2.3, 6.2.2 

Self-Diffusion Iron Iron Oxides 
and the Wagner Theory Oxidation. 
Metals, (1953) June. Trans. 
Am. Inst. Mining Engrs., 
197, 827-843 (1953). 

Rates self-diffusion iron arti- 
prepared wustites various com- 
positions were determined using the de- 
crease surface activity technique. Data 
are used calculate rates. Calculated 
and experimental rates are compared. 

7151 


3.6.8, 3.2.3 

Correlations Between Parabolic Ox- 
idation Metals and Properties 
100, No. 95-102 (1953) March. 

Data the parabolic oxide formation 
rates are used correlate kinetic con- 
stants with some physical properties 
oxides. The activation energies for the 
divalent oxides are found func- 
tion the total electron concentration 
and the activation-energy plot versus 
Klemm’s volume increment shows 
concentration the low values around 
the low increments. explanation 
attempted the basis polarization 
energies. 126 references.—ZDA. 7164 


3.8.2, 2.4.2, 6.3.10 

Thermogalvanic Potentials. 
Neutral Sulphate Solution. Dopp 
trochem. Soc., 99, No. 12, 475-482 (1952). 

apparatus was constructed for 
measuring the thermogalvanic potential 
developed carefully purified nickel 
powder several concentrations neu- 
tral nickel sulfate solution under tem- 
perature differentials 100 degrees 
Reproducible values the thermody- 
potential were obtained and were 
found vary more less linearly with 
temperature difference and exponentially 
with nickel concentration. 
nickel surface was always negative with 
respect the colder surface, thus hav- 
tendency corrode anodically. 
Under average conditions, the thermo- 
galvanic potential developed was —0.89 
The standard potential the 
nickel electrode was computed from 
isothermal measurements against calo- 
mel electrode and found —0.232 


the normal hydrogen scale. refer- 
6757 


CORROSIVE ENVIRONMENTS 


4.1 General 


4.1, 5.3.2, 5.4.2, 5.9.4, 5.4.5 

Selecting Protective Coatings for 

Metals. CAMPBELL. Materials 

Methods, 38, No. 109-124 (1953) Aug 
iscussion types coatings 

Which are used successfully environ- 

indoor, rural, industrial and 
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Expanded Facilities PLS 


Assure Better Coating and 


Wrapping Service for East Texas Pipe Users 


Control important pipe cleaning, priming, 
coating and wrapping piloting ship. 
That’s why PLS has provided new, larger plant 
Longview, Texas, keep pace with the ever-growing 
needs pipe users the East Texas area. With the 
most modern equipment and skilled personnel the 
job, every step the protective process controlled 


for quality PLS. The new 22-acre site offers ample 
storage, and transit privileges are available ship- 
ments from pipe mills points surrounding states. 


From order delivery, everything’s under control 
Longview—as all other 


PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 


General Offices and Plant: Franklin Park, 


Plants Glenwillard, Penna.; Longview, Texas; Corpus Christi, Texas; 
Harvey, Point, Md.; and Monmouth Junction, 


Service Since 
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POSITIONS WANTED 
and 
AVAILABLE 


@ Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 


over words set point text type. 
Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment the same specifications in- 
definitely. 

Advertisements other specifications will 
charged for standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinthman Corp., En- 
Francis Palms Bldg., Detroit 
ich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
East 42nd St., New York 


Corrosion Engineer—Graduate engineer 
with field and design experience ca- 
thodic protection systems. Extensive 
travel. Salary open. Harco Corp, 
Box 7026, Cleveland 28, Ohio. 


Metallurgist—Corrosion and/or electro- 
plating experience required supervise 
metallurgists and chemists research 
and development aircraft materials. 
Salary $5940 $7040 per annum. Write 
Naval Air Material Center, Naval Base, 
Philadelphia 12, Pa. 


Manager—To manage reorganized de- 
partment for sale corrosion-proof 
Good understanding cor- 
rosion-proof materials construction 
and sales experience this field neces- 
Location Cleveland. 


sary. 
CORROSION, Box 54-22. 


Sales Engineers—Promotions make pos- 
sible openings manage New York 
and Chicago sales offices for manufac- 
turer corrosion-proof process equip- 
ment. Outstanding opportunity for young 
engineer with sales experience this 
area with the chemical, steel and elec- 
troplating industries. Write full details. 
CORROSION, Box 54-23. 


Corrosion Engineer Chemist—Recent 
graduate with electrochemical 
ground. Knowledge metallurgy de- 
sired but not required. Work cor- 
rosion problems for major oil company, 
New York City. Write CORROSION, 
Box 


Corrosion Engineer—Graduate engineer 
with responsible field and design ex- 
perience cathodic protection systems 
for marine craft. Salary: $8360-$9360. 
Some travel with per diem. Write 
Marietta Transportation Depot, Marietta, 
Pa. for details. 
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marine atmospheres, soil, water, sea 
water and chemicals. Limiting factors 
are emphasized, relative costs are indi- 
cated and factors involving the selection 
the different types coatings (con- 
version, organic, metallic and vitreous) 
are summarized. Coatings considered in- 
clude porcelain enamel, nickel, phos- 
phate, zinc, oxide, enamels including 
titanium- and silicone-base enamels, 
lacquers, cobalt, copper, chromate, copper- 
nickel-chromium electroplate, copper- 
nickel, silver, gold, chromium, cadmium, 
aluminum, tin-zinc, paint, vinyl, rubber, 
zirconium and varnish. Materials covered 
include iron, steel, stainless steel, zinc, 
copper, brass, aluminum, magnesium and 
cast iron. Illustrations, references.— 
INCO. 7060 


4.2 Atmospheric 


4.2.1, 5.8.2 

Corrosion-Inhibitive Compositions 
Temporary Protectives Steel Against 
Atmospheric Corrosion. SANYAL AND 
366-374 (1953) August. 

Value aqueous inhibitor solutions 
for temporary protection steel was 
investigated, and inorganic pastes and 
organic emulsions were developed for 
protecting steel against atmospheric cor- 
rosion. deposits 
afford some protection, but bentonite 
pastes give longer protection. The thixo- 
tropic properties bentonite and other 
materials are valuable when the pastes 
are applied either brushing, dipping, 
spraying, inclined surfaces. Fur- 
ther rusting steel surfaces can 
suppressed 
pastes, practical application where the 
might uneconomical. Tables, appen- 
dix, 7365 


4.2.3, 5.4.3 

How Can Prevent Corrosion 
This Steel Stack? Wayne. Power 
Eng., 58, No. 112, 114 (1954) March. 

Ways prevent corrosion the 
breeching and stack include lining them 
with Gunite, firing the furnace with 
auxiliary fuel such oil gas 
which will increase the combustion rate 
and elevate the temperature above the 
dew point. Because hogged fuel has 
high moisture content, flue gas analy- 
sis and measurement the stack gas 
temperature are recommended. the 
gas temperature below the dew point, 
condensation water vapor will occur 
and cause corrosion. 


7354 


4.2.3, 6.2.5 

Resistance Cast Iron-Chromium- 
Nickel Alloys Corrosion Oxidizing 
and Reducing Flue-Gas Atmospheres. 
(Battelle Mem. Inst.) Gow 
(Elec. Steel Foundry Co.). Paper before 
ASME, Ann. Mtg., Y., Nov. 30-Dec. 
1952. Trans. Am. Soc. Mech. Engrs., 75, 
No. 1021-1034; disc. 1034-1035 (1953) 
Aug. 

Corrosion iron-chromium-nickel 
castings sulfur-bearing gases 1800- 
2000 degrees was investigated for the 
Alloy Casting Inst. Effects cyclic 
temperature fluctuations and alternately 
oxidizing and reducing atmospheres were 
also studied. Both metal loss and sub- 
surface attack were considered eval- 
uating these alloys. Wide range com- 
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position the ternary 
chromium-nickel was studied with 
tions 11-36% chromium and 0.70% 
nickel. (28% chromium, nickel) 
(26% chromium, 20% nickel), and 
the (26% chromium, 12% nickel) 
types had the best resistance under 
variety test conditions. 
corrosion the higher-sulfur-bearing at. 
mospheres was much less severe when 
the flue gas was oxidizing than when 
reducing. Photomicrographs, graphs 


4.2.3, 7.4.2, 3.5.9 

Laboratory Investigation Super. 
heater-Tubing Materials Contact with 
Synthetic Combustion Atmospheres 
Inst. Paper before ASME, Ann. Mtg, 
Y., Nov. 30-Dec. 1952. 
Soc. Mechanical Engrs., 75, No. 
1019; disc. 1019 (1953) Aug. 

Group alloys, including 
309S, 310, 347, 308, 309, 314, 321, 
304 and 316 and Inconel was tested for 
resistance synthetic combustion at- 
mospheres 1350 degrees deter- 
mine their suitability for use 
heater-tubing materials. Variables the 
corrosive environment included two con- 
centration levels sulfur dioxide, car- 
bon dioxide and alkali-metal salts. Eval- 
uation the basis resistance both 
scaling and subsurface corrosion showed 
that alloys the 25-12 and 25-20 types 
were superior. AISI 304 
very well. Inconel was subiect sub- 
surface attack. Graph and 

72% 


4.3 Chemicals, Inorganic 


4.3.2, 6.2.2 

The Behavior Alkali Hydrogen 
Fluorides. The Hydrogen Fluoride Mix- 
ture “WB,” the Presence (In 
German). Bruno Werkstoffe 
No. 10, 349-356 (1953). 

Describes experiments and results 
corrosive effects potassium acid fluor- 
ide and ammonium fluoride iron 
and degrees Graphs, photographs, 
tables. 7326 


4.3.2, 5.4.5, 7.5.5 

Evaluation Plastics for 
Rocket Propellant Applications. 
Naval Air Rocket Test Station. 
Plastics, 30, No. (1953) Feb. 

Standard stainless steel nad aluminum 
drums and storage tanks are not satis- 
factory because corrosion problems. 
The contamination acid corrosion 
creates serious difficulty rocket 
Effort has been expended attempting 
chemical-resisting coating. Development 
tests which measure the diffusion 
acid through plastic films, the effect 
acid sprayed and bonded coatings, 
and the effect the plastics the pro 


—INCO. 


4.3.2, 5.8.2, 3.7.3 

Microstructure and the 
Paper before Electrochem. Soc., 
Mtg., Oct. 9-12, 1951. Electrochem 
Soc., 101, No. 84-90 (1954) Feb. 
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years tells quite story 


It's the case history how well coat- 
ings have protected the beautiful 
Bay Bridge, from San Francisco 
Oakland. Since late 1938, with minor 
exceptions, maintenance coatings 
for the entire 16,000,000 sq. ft. 
metalwork have been based 
Phenolic Resins pigmented 
with aluminum. 

Consider the service conditions: 
salt-air, fog, rain, direct and reflected 
sunlight, wind and yibration, heat, 
industrial atmosphere. 
There’s sulphur dioxide given off 
diesels. combines with moisture 


bridge surfaces form dilute sul- 
phurous sulphuric acid. 

Even so, “Experience indicates 
average 7-year (painting) cycle 
about right.” And because the war 
years interrupted regular schedules, 
“some surfaces are about years 
overdue but not bad shape.” 

Many other case histories show the 
excellent service you can expect 
from coatings based 
Resins. For list suppliers, and 
free copy our booklet, “BAKELITE 
Resins Coatings for the Chemical 
Industry,” write Dept. YZ-69. 


Photo and data courtesy 
California Division of Highways. 


BAKELITE 


Phenolic, Vinyl, Styrene 
RESINS FOR COATINGS 


TRADE MARK 


BAKELITE COMPANY 


Division 
Union Carbide and Carbon Corporation 


East 42nd Street, New York 17, 


Liqui 
q d 
Modern 


the resolution the pearlite, the 
grain size, and the presence the Wid- 
manstatten structure 
influence the corrosion rate the 
steels. Two acid inhibitors were exam- 
ined order investigate materials 
which could used satisfactorily 
protect different grain structure steels 
during industrial applications inhib- 
ited hydrochloric acid solutions. Photo- 
micrographs and references.—INCO. 
7331 


4.3.3, 4.3.6, 8.1.4 


Materials for Chemical 
Monack. Am. Water Works Assoc., 45, 
469-475 (1953) May. 

Discusses construction materials suit- 
able for use with water treatment chem- 
icals the point their addition. 
Chemicals discussed include alum, iron 
sulfate, activated silica, alkalis, chlorine 
and fluorides. Diagrams, 
7380 


4.3.3, 7.6.5 


Anhydrous NaOH: Today’s Technol- 
Chem. Eng., 61, No. 183-187 (1954) 
February. 

Continuous finishing caustic 
Dowtherm-heated evaporators super- 
seding batch finishing 
pots. Tube evaporator units are low- 
carbon nickel. Chlorate potential 
source trouble, since its decomposi- 
tion liberates nascent oxygen, which 
rapidly attacks nickel. must re- 
moved before the caustic temperature 
reaches the thermal decomposition tem- 
perature chlorate. plants where 
there are finishing pots, nickel stor- 
age tanks are provided. Diagrams.— 


INCO. 7125 


4.3.3, 3.7.2, 2.3.2, 3.2.2 


Materials Resistant Scaling 
Vanadium Pentoxide Corrosion, and 
Their Modification Individual Alloy- 
ing Elements. (In German). 
Monatsh. montan. Hochschule Leoben, 98, 
No. 1-7 (1953) Jan. 

Known alloys the iron-nickel basis 
have been investigated for the effect 
increasing chromium, nickel and silicon 
contents. stated that the known 
chromium-steels can decisively im- 
proved introduction silicon the 
surface layers. The severe attack the 
vanadium pentoxide attributed its 
slagging effect the oxide layers. 
reproducible rapid test for resistance 
the simultaneous attack oxygen and 


6310 


6.6.5 

Chemical Resistant Cement Reference 
The Atlas Mineral Products Co. Chem. 
Eng. Progress, 49, No. 110 (1953) Feb. 

Filled, plasticized sulfur 
available homogeneous ingots which 
can readily melted and used for join- 
ing brick, bell and spigot pipe. Ap- 
plication, chemical composition 
temperature limitations are discussed. 
Mechanical, physical and 
erties are 7351 
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4.4 Chemicals, Organic 


4.4.2, 3.4.9 


Effect Water the Interaction Be- 
tween Stearic Acid and Fine Powders. 
Part II. Aluminum, Chromium, Cobalt 
and the Oxides Cadmium, Iron, Lead 
Faraday Soc., 49, No. 369, 1090-1096 

previous study the interaction 
between stearic acid benzene solution 
and metal and metal oxide powders has 
been extended cover wider range 
materials. The amount stearic acid 
removed from solution both reactive 
and unreactive powders has been deter- 
mined under dry conditions and the 
presence varying quantities water. 
Four general classes behavior are 
found. the unreactive powders chro- 
mium and iron, water displaced from 
the surface stearic acid, whereas 
aluminum, nickel oxide titanium 
oxide, contrast, water only partially 
displaced. For the reactive powders, 
chemical reaction either continuous 
restricted the formation mono- 
layer the metal soap the powder 
surface. The distinction between the 
latter two groups depends the nature 
the powder and the quantity and 
location water within the powder/ 
solution system.—RPI. 7193 


4.4.2, 6.3.15, 6.3.20, 6.2.5 


Corrosion Resistance Titanium, Zir- 
conium, and Stainless Steel Organic 
Eng. Chem., 45, No. 1067-1070 (1953) 
May. 

Titanium resistant attack all 
concentrations air-aerated formic acid, 
but attacked severely boiling 
percent acid. only slightly resistant 
this solution 100 degrees under 
oxygen-free This metal ex- 
hibits the phenomenon 
passivity” certain concentrations 
nitrogen-aerated and percent formic 
acid solutions and 100 degrees 
Corrosion rates for zirconium are neg- 
ligible. The 20-29 chromium-nickel type 
stainless steel, contrast titanium, 
more resistant oxygen-free formic acid 
solutions than those which are air- 
aerated. The three materials show ex- 
cellent resistance all concentrations 
acetic acid. Stainless steel appreciably 
attacked boiling acetic anhydride and 
severely attacked boiling chloro- 
acetic acid. Both titanium and zirconium 
are completely resistant the latter. 
Titanium much more resistant than 
zirconium the action boiling di- 
chloroacetic acid. Neither metal 
sistant boiling trichloroacetic acid. 
Titanium, zirconium and stainless steel 
are fully resistant all concentrations 
air-aerated lactic, tannic, tartaric and 
citric acids. Stainless steel shows appre- 
ciable corrosion all concentrations 
boiling lactic acid, whereas the other 
two metals are fully resistant. Corrosion 
rates for titanium and stainless steel 
boiling percent citric acid are appre- 
ciable, while those for zirconium are 
negligible. Titanium exhibits poor corro- 
sion resistance even very dilute solu- 
tions oxalic acid elevated tempera- 
tures. contrast, zirconium corrodes 
very low rates. Stainless steel, while not 
comparable zirconium, far more 
corrosion resistant than titanium these 
solutions. Titanium and zirconium give 
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zero negligible corrosion rates air- 
aerated aniline hydrochloric 
Stainless steel unsatisfactory be- 
cause tendency form deep pits, 
The three materials are resistant boil- 
ing chlorinated hydrocarbon-water 
ture. With the exception 
steel carbon tetrachloride, these ma- 
terials also have little catalytic 
effect the decomposition the hydro- 


7070 
4.4.7, 2.3.4 


Special Requirements Corrosion 
Testing Lubricating Oils. (In Ger- 
Angew Wiss. Tech., 19, No. 22-31 
(1953) January; Inst. Petroleum, 39, 
255-256A (1953). 

The modified Indiana test for 
ing high temperature attack oils 
metals described detail. Other tests 
for corrosion testing lubricating oils 
are detailed, including the water drop 
test. From experimental investigations 
the author concludes that the usual char- 
acterization lubricating oils does not 
completely indicate the corrosive char- 
acteristics. Actual corrosion tests are 
therefore desirable. 7124 


4.6 Water and Steam 


4.6.1, 7.2, 5.7.2, 5.7.9 


Carbon Dioxide Corrosion Reduced. 
Petroleum Engr., 25, No. 
C37-C38 (1953) Aug. 

Corrosion steel and cast iron pipe 
water containing carbon dioxide 
combatted Delta Refining Company 
the use aeration and heat purify 
makeup well water. has been found 
that keeping the carbon dioxide solu- 
tion below ppm. reduces corrosion. 

7444 


4.6.2, 5.8.2, 7.6.4 


Scale Prevention and Sludge Removal. 
Ry. Gazette, 100, No. 241, 249 (1954) 
Feb. 26. 

ment for scale prevention the appli- 
which keeps the scale forming particles 
suspension. the scaling salts are 
precipitated they are deposited sludge 
which can removed Houseman 
H.L.H. valve. Valve body made 
bronze, with Monel metal insert the 
lower portion, the piston stem and ori- 
fice plate also being Monel. 
—INCO. 7316 


4.6.2, 7.4.2, 5.8.2 


Reduction Condensate-Line Corro- 
sion. JENSEN (Southern Cal. Edison 
Co.) and Lane (Hall Labs., Inc.) 
Paper before ASME, Semi-Ann. 
Los Angeles, June 28-July 
Trans. Am. Soc. Mech. Engrs., 76, No. 
245-249 (1954) Feb. 

Progress made reducing iron and 
copper corrosion using ammonia, cyclo- 
hexylamine, morpholine, sodium 
sulfite, reported. Major part the 
corrosion the investigated 
occurred between the point first con- 
densation the turbines and the 
densate-pump discharge. Work was 
the Southern Calif. Edison Co. steam 
plants. Reduction corrosion 
densate system the Beach 
Steam Station and the Redondo Steam 
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Station discussed. Tables and graphs. 
7141 


5.8.2 

Treatment Cooling Waters. 
Power Eng., 58, 82-84 (1954) 
Feb. 

Control methods selected for corro- 
sion and scaling correction cooling 
water problems contribute much toward 
higher plant efficiency. Scale 
mized combination the following 
systems: hydrogen acid zeolites, sodium 
zeolite softening, lime softening, 
soluble phosphates, sulfuric acid, chro- 
mate based treatments, and systematic 
blowdown. algaecide, such 
rine, copper sulfate, phenol, cresol, 
should used every water treatment 
program involving cooling towers and 
applied before algae initially encoun- 
tered. 7283 


4.6.4, 6.4.2 


Corrosion Characteristics Alumi- 
num Cooling Towers. Heating 
lating, 51, No. (1954) January. 

Discusses the investigations Water 
Service Laboratories the effects 
various circulating waters aluminum 
cooling towers. Acid scrubbed 
from the large volumes contaminated 
air passed through cooling tower in- 
crease the acidity the circulating wa- 
ter such extent that will attack 
aluminum well other metals. 
procedure for treating the circulating 
water aluminum equipment was de- 
veloped. Painting aluminum surfaces 
prevent so-called concentration cell 
described.—INCO. 7270 


4.6.5, 7.4.2, 7.6.8 


Decade Progress Submarine 
Soc. Naval Engrs., 66, No. 125-151 
(1954) Feb. 

Development the vapor compres- 
sion maintenance distillate pro- 
duction, purification battery water 
distillate, prevention distillate 
contamination, demineralization bat- 
tery cooling water, and control water 
purity are considered. The vapor heat- 
exchanger the Kleinschmidt S-1 Still 
(1938) had copper-nickel tubing. Survey 
resistant tank metals showed that all 
nickel alloys, except 18-8 stainless steel, 
nickel high purity distillate 
relatively rapid rate. 
—INCO. 7281 


4.6.7, 2.3.5, 8.1.4 


Corrosion Water Low Flow 
Corrosion, 10, No. 110-113 (1954) 
March. 

postulated that water quality 
primary factor corrosion fresh 
Waters, especially low velocities, and 
that the influence dissolved oxygen 
and corrosion rates secondary. 
Citing classic articles adjustment, 
the authors say the conclusions reached 
cited experimenters are true only for 
the water tested and cannot properly 
electrolysis cell the authors 
tested the effect anodes and cathodes 
passing through water moving 
Various low velocities increasing vol- 
ume current and noted changes the 
character the water. 

the proportion sodium chlo- 
tide sulfate reached given value, 
the corrosion rate was not influenced 
further additions the chemicals but 
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NEOPRENE— 
GACO N-200-1. 


protects like 
rubber 
can 
GACO N-700. 


nothing else 


The pioneer maker Neoprene 


protective coatings and linings. 


100 West St. Wilmington, Delaware 


GACO Application Shop. 


GATES ENGINEERING COMPANY 


Send all the facts about 


Name 
Company. 


Lining means peak IMMERSION SERVICE 


GACO Neoprene Application Shops 
For your additional service completely equipped 


shops and trained personnel are located every 


large industrial center apply GACO Neoprene 


your tanks and other equipment. 


*Patent applied 


Heavy duty 


= 


| Write for Rates, 1061 M & M Bidg. 


CORROSION 


NAL ASSOCIATION CORROSION 


Houston 2, Texas 


CORROSION 


DIRECTORY 


Over 5900 Paid 
Readers Monthly 


Cathodic Protection 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application of Protective Coatings. 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 


Electro Rust-Proofing Corp. 
(N. J.) 
BELLEVILLE NEW JERSEY 


Complete 
CATHODIC PROTECTION 


for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specifications; 
Corrosion Surveys; Consultation On 

Types External Pipe Line Corrosion. 

Engineering Co. 


Bartlesville 


Again in 1953, we led all contractors in 
Magnesium Anodes installed 


J surveys 
(Complete job or installation only) 


your shield against corrosion 


PROVEN 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 


YOU CAN RELY 


Coatings and Linings 


PROCESS EQUIPMENT 
PROTECTIVE 


“Over Quarter Century Experience 


4832 RIDGE RD. 


Engineering Service 


MARSHALL PARKER 


Consulting Corrosion Engineer 


Surveys — Designs — Specifications 
Personnel Training Courses 
Cathodic Protection Installations 


Cormit Engineering Company 
M & M Building 
No. Main Street, Houston Texas 


DEUBER LABORATORIES 


Industrial Research 
Soil Performance Tests Coatings 
Bacterial Corrosion 


114 East 32nd Street 
New York 16, N. Y. 


Telephone: 
LExington 2-3244 


Corrosion Engineering Service 
Pipe Line Coating and Laying 
Specifications 
Design, Installation and Maintenance 
Cathodic Protective Systems 


Heverly Engineering Company 
5425 Chadwick Rd. 
Kansas City, Kansas 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Bidg., Detroit Mich. 


Engineering Service 
FRANCIS RINGER 
Consulting Corrosion Engineer 
Corrosion Tests and Surveys, Pro- 
tection Design, Supervision of Installation, 
Personnel Training. 


Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb. Phila.) 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Midway 
Ardmore, Pa. 2-9999 


FRANK SPELLER 


ADVISORY SERVICE 
CORROSION PROBLEMS 


6411 DARLINGTON RD. 
PITTSBURGH 17, PA. 


Kenneth Tator Associates 


Consultants protection plant, structures, 
and equipment by maintenance painting. 
SURVEYS, EVALUATIONS, TRAINING, 
SPECIFICATIONS 
KTA panels, record forms and 
supplies 


2020 Montour St. AMherst 
CORAOPOLIS, PA. 4-6521 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 


Corrosion, weathering and sunlight 
Four locations in Southern Florida for inland, 
salt atmospheric, tidewater and total immer- 
sion exposure tests. 


MIAMI, FLORIDA 


Water and Steam 


WATER SERVICE LABORATORIES, INC. 
Specializing Since 1927 
Water treatment for corrosion 
control buildings, boilers and 

air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also Phila. and Wash., 


Advertise this Directory for 
$1.70 thousand 
Paid advance readers 
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was proportion the dissolved oxy- 
gen present. For specific chloride con- 
tent corrosion rates might consider- 
ably greater for solutions low mineral 
content, leading the conclusion the 
rate controlled more specific min- 
eral quality than total mineral content. 
The inhibitive effect bicarbonate was 
noted both 3-day and longer tests. 
Relatively lower corrosion rates were 
experienced with nitrates. 

Authors doubt the corrosion product 
adjacent iron ferrous hydroxide 
when carbonate bicarbonate pres- 
ent, Instead contended the initial 
corrosion product fresh water solu- 
ble ferrous chloride, hydrolized insoluble 
ferrous hydroxide being secondary. 

6869 


4.6.11, 5.4.2, 8.9.3 

When Pipe Lines Take Water 
Route. Oil Gas J.; 52; 
Jan, 18, Feb. 

Construction Southern Natural Gas 
Co.’s system supply lines South 
discussed. Fundamental 
consideration was the necessity pro- 
viding adequate 
Dense and well consolidated concrete 
high the most effective type 
anticorrosive coating, and such con- 
crete coating considered permenant 
anticorrosive protection steel exposed 
the action salt water. Weight 
concrete, concrete aggregates, and fab- 
rication concrete coating are dis- 
cussed. 7037 


4.7 Molten Metals 


Circulation Lead-Bismuth Eutectic 
North American Aviation, Inc. Issued 
Oct 1953, pp. [Contract (11-1)- 
GEN-8 

Several lead-bismuth eutectic dynamic 
systems, using both thermal and forced 
convection, have been operated for vari- 
ous lengths time temperatures 
850°F. Materials studied were limited 
low-carbon steel and straight chrome 
steels. all the cases studied, evi- 
dence corrosion was found. Circula- 
tion stoppage was due secondary 
effects rather than corrosion the con- 
material. Low-carbon steel ap- 
pears promising container mate- 
for use with lead-bismuth eutectic 
850°F.— NSA. 7419 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


8.9.3, 7.10 

Protection Relation En- 
gineering Design. Paper 
efore Corrosion Group Society 
Chem. Ind., Nov. 13, 1953, London. 
Chemistry Industry, No. 2-10 (1954) 
January 

The best coating obtainable eco- 
cost, together with the applica- 
tion cathodic protection cover 
failures the coating, can provide per- 
Manent protection. Tables show 
Protective current required for protec- 
tion number grease-coated and 
hot enamelled pipe lines and the current 
requirement for jetties with cold-applied 
and hot-applied coatings, which have 
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been tested. Factors affecting cathodic 
protection applications, and design 
structures cathodically protected, 
such pipe-lines, tanks, jetties, sheet 
piling, bridge footings, buoys and pon- 
toons, ships, condensers, pumps, power 
transmission pylons 
cables, are discussed. Illustrations and 
7119 


5.2.3 

Operation and Maintenance Recti- 
fiers. Petroleum Engr., 
25, No. D19-D20, D22 (1953) Aug. 

Panhandle Eastern Pipe Line Co.’s 
experience the use various types 
rectifiers for cathodic protection units. 
Factors entering into selection, installa- 
tion and maintenance rectifier units. 
Photographs. 7466 


BOX996 


Pipeline Supply Company 
2230 Magnolia Street 
Birmingham Alabama 

Crose Pipeline Equipment Co. 
858 Wilson Avenue 

Newark, New Jersey 


THIS 


Recent Developments and Life Char- 
acteristics Selenium Rectifiers. 
Metal Finishing, 52, 56-59, 
(1953) May. 

Discusses factors which influence life 


characteristics rectifiers. 
Graphs.—BTR. 7397 


5.3 Metallic Coatings 


5.3.2 

Hard Chrome Electroplating for Wear 
Western Ry. Co. Ry. Locomotive Cars, 
128, No. 67-69 (1954) Feb. 

Use hard chrome electroplating 
wearing surfaces various parts for 
machines, locomotives 


AN-SPEC 


MAGNESIUM 
ANODES 


Put stop profit loss from pipe 
system failure due corrosion! Costly 
repair time and looking for leaks reduces profit 

and service your customers. An-Spec 

magnesium anodes can prolong the life 
your underground metal pipe 
years. The most modern way combat 
An-Spec magnesium anodes 


your quality 


Complete Engineering and Installation Service 


PIPE LINE ANODE 
CORPORATION 


25th WEST AVENUE AND SAND SPRINGS ROAD 
TULSA, OKLAHOMA 


Crose-Curran, Ltd. 

11102 Jasper Avenue 
Edmonton, Alberta 
Pipeline Supply Company 
912 West ith 

Houston, Texas 


iA. 
NG, 
herst 
521 
Wy 
ice 
rests. 
imer- 
RIDA 
INC. 
sion 
for 


equipment cars results great savings 
both labor and material. Some exam- 
ples the use hard chrome electro- 
plating are shown.—INCO. 7252 


Finishes Alternative Conventional 
Nickel-Chromium. Elecro- 
plating, No. 12, 451-455 (1953) Dec. 

Marine, industrial and indoor expo- 
sures over years show tin-nickel and 
“high temperature” chromium 
low bronze the most promising eco- 
nomically. “High temperature” chro- 
mium deposited 60°C and 
400 amp./ft., and markedly more cor- 
rosion-resistant than normal deposits. 
Deposits zinc, bright zinc, 
systems investigated. 7446 


5.3.4 


Surface Sheet Metal and Pot Galva- 
nizing. (In German). Metall, 
No. 21-22, 849-851 (1953) Nov. 

Experiments have shown that any 
disturbance surface grain iron 
greatly increases pick-up and 
loss Discusses use flux 
reduce loss iron, Diagrams, tables, 


5.3.4 

Metals (Trans. AIME), No. 
807-808 (1953). 

Suitably cleaned, pickled, 
specimens 0.08% carbon sheet steel 
were dipped pure molten zinc for 
periods 400 minutes 840°, 870°, 
and 900° (450°, 465°, and 480° re- 
spectively), and the thickness the 
various alloy layers iron-zinc com- 
pounds was determined 
sections. all temperatures log plots 
thickness time for: (1) the various 
are straight which may 
described empirical equation 
the form, where the 
thickness inches the particular al- 
loy layer min., and and are con- 
stants; numerical values these constants 
are evaluated, but case does the 
measured value approach the value 
0.5, which would obtain the growth 
the coating was controlled diffu- 
sion zine and iron through the thick- 
ening layers, (2) the total alloy coatings 
not form straight lines. The results 
not afford any suggestion 
alternative mechanism growth, al- 
though such features slowness the 
reaction the alloy phase boundaries 
cracks the individual layers may 
involved, while the apparent slow 
rate growth the layer may 
caused sloughing into the zinc bath. 
7416 


5.3.4, 2.3.7 


The Nature, Cause and Effect the 
AND BENDERLY. Nat.. Bur. Standards. 
Plating; 41; Nos. 61-65, 169-173 
(1954) Jan., Feb. 

Study the applicability the gas 
permeability method means de- 
termining the protective value electro- 
deposited coatings. Foils tested were 
electrodeposited nickel coatings which 
were detached from the 
Small degrees corrosion which nor- 
mally cannot detected ordinary 
means can detected gas permea- 
bility measurement. Photographic method 
porosity detection was developed, 
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giving additional information 
nature and measurement 
and the development porosity 
accelerated corrosion. Exploratory ex- 
periments were made nickel foil, 
employing the gas permeability method, 
order evaluate hydrogen chloride 
vapors and other accelerated corrosion 
agents, such sulfuric acid, sodium 
chloride and acetic acid. Two general 
types corrosion were obtained, one 
referred “depth corrosion,” denot- 
ing perforation with little loss weight, 
and “surface corrosion” denoting uni- 
form attack over the entire surface. Re- 
sults tests are tabulated. Graphs and 
7133 


5.3.4, 2.3.7 


Introduction Throwing Power 
and Covering Power Electroplating 
Solutions, Pinner. Electroplating; 
Nos. 9-15; 49-53, (1954) Janu- 
ary, February. 

Definitions and methods test 
throwing and covering power are con- 
sidered. Effect operating conditions, 
such type solution, conductivity 
and electrode distance, and metal con- 
centration, the throwing and cover- 
ing power electroplating solutions, 
including nickel, are discussed. Table 
gives the throwing power various 
solutions including Watts nickel and 


bright nickel baths. Graphs, 
and 7242 
5.3.4, 3.5.9 


Chromium Diffusion for Corrosion 
and Abrasion Resistance. Burt. 
Metal Finishing, 51, No. 72-75, 
(1953) April. 

Superior heat, corrosion and wear re- 
sistance provided ordinary low- 
alloy steels relatively new chro- 
mium diffusion process which transforms 
the steel surface into high chromium 
stainless steel chromium carbide em- 
bedded high chromium alloy matrix. 
With low carbon steels (up about 
0.25% carbon) ductile, rather thick 
diffusion coating produced which has 
wet corrosion-resistance roughly equiva- 
lent 18-8 and somewhat higher oxi- 
dation resistance, being useable 
about 1700°F, air for extended peri- 
ods without scaling. properly 
applied, the process has replaced stain- 
less steel, plating, case hardening and 
even cemented tungsten carbide. Appli- 
cations are given, 

7394 


Industrial Hard-Chromium Plating. 
Plating Works, Inc. Mech. Eng., 76, No. 
248-254 (1954) Mar. 

Discussion chromium plating which 
covers characteristics chromium, de- 
velopment chromium plating, specifi- 
cations for engineers, advantages 
plating, resistance abrasion, grinding 
chromium plate, cost reduction 
chromium plating, recommended uses, 
effects vapor blasting, hydrogen em- 
brittlement and its removal, value 
chromium piating and approximate costs. 
Reference made nickel plating, cast 
iron, SAE 1045 steel, and stainless steel. 
Illustrations, 7280 


5.3.4, 5.9.4, 6.3.15 


ENGINEERS 


Electrochem. Soc., 100, No. 11, 485-489 
(1953) Nov. 

Adherent copper deposits titanium 
could obtained from fluoborate bath 
after anodic etch, and copper 
strike from cyanide bath. Adherence 
was measured soldering copper 
strip, then pulling off. hydrofluoric 
acid/glycol bath for electropolishing 
nium also described.—BNF. 7458 


5.3.4, 6.4.2 

Plating Tin Aluminium: Research 
Simple Chemical Displacement Proc. 
ess. Bryan. Metal Ind. (London), 
83; Nos. 25; 461-463, 502-504 
(1953) Dec. Dec. 18. 

Work Low Temperature Research 
Station find satisfactory 
displacement deposit either surface 
for aluminum basis for soldering 
and electroplating. Experiments dis- 
placement from tin cation and 
anion, including preliminary 
deposition from potassium-stannate 
sodium-stannate. The best results were 
obtained with 
taining restrainers. The deposit how- 
ever unsuitable basis for electro- 
plating and soldering; may useful 
surface finish for aluminum corrosion- 
resistance sufficient and perhaps su- 
perior existing process for coating 
aluminum pistons with 


5.3.4, 6.4.2, 5.9.4 

Production Plating Aluminium and 
Its Alloys Using the Phosphoric Acid 
Anodizing Pre-Treatment. 
Bunce. Electroplating and Metal Spray- 
ing, No. 317-323 (1953) Sept. 

The Aluminum Company 
ca’s process electroplating alumi- 
num using the phosphoric acid anodizing 
pretreatment described for production 
plating: especially suited for the 
plating large quantities small alu- 
minum articles which can chemically 
polished before treatment. The process 
(for alloys) uses solution contain- 
ing 354 phosphoric acid 90° 
and current density ft. 
for treatment time minutes. Op- 
timum conditions have been established 
under production conditiong for anodiz- 
ing several different alloys, followed 
bright nickel, copper and silver plating. 
has been found that metal 
purity increases above that commer- 
cial aluminum, and becomes less suscep- 
tible anodizing treatment, more 
surface areas very irregular surfaces 
are sometimes difficult 
The sequence operations described 
detail with formulae for various 
tions given. the 
phosphoric acid anodizing conditions, 
applicable the treatment small ar- 
ticles prior (a) nickel plating, (b) 
pyrophosphate copper plating, (c) silver 
plating 7401 


5.3.4, 6.4.3 
Finishing, 51, 68-70, (1953) Oct. 
Processes, adhesion testing and 
spection methods. Diagram. Three 
erences.—MR. 7402 


Porosity Sprayed Coatings. Parts 
Metal Finishing; Nos. 12; 
438, 475-476 (1953) Nov., Dec.; Metal 
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YES SIR anywhere the world ALLEN your service! 


The wide variety ALLEN products and services offers industry excel- 
lent selection and source supply regardless the location. 


Wherever corrosion problem, our competent consulting service can 
show how apply modern protection methods that meet the most rigid 
requirements. 


too can profit the sound, versatile experience ALLEN’S 
competent engineers and craftsmen. Protect your buried metals against 
expensive corrosion with ALLEN installation wherever you are. 


addition, ALLEN carries stock complete line cathodic protec- 
tion equipment ready for shipment anywhere the world. 


For further information ALLEN products and services write, phone wire our sales de- 
partment, better still—call personally. There’s obligation, course. 


2005 WAYSIDE 
Building 
2651 


HOUSTON, TEXAS 


925 PETERS ROAD 
Phone (N. O.) EDison 2081 


HARVEY, LA. 


BELLE CHASSE, LA. 
Algiers 7497 
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Spraying, 435-436, 438; 475-476 (1953) 
Nov., Dec. 

Part The author deals with the 
origin and effect porosity sprayed 
metal coatings, its measurement, and 
the effect operating Fur- 
ther sections will deal with mechanical, 
thermal and chemical treatments for re- 
ducing porosity, and with the application 
organic finishes. 

Part II. this installment, the author 
deals with the effect mechanical 
treatments, such grinding and polish- 
ing, the porosity sprayed metal 
coatings and the function porosity 
the use metal sprayed bearing parts. 
—ZDA. 7433 


5.3.4, 7.3 


Wall Colmonoy Corp. Oil Gas. 
52, No. 47, 118, 120-121 (1954) Mar. 29. 

Pump parts hard-faced metal 
spraying process, the Sprayweld proc- 
ess, developed Wall Colmonoy Corp. 
that provides fusion-bonding coating 
are lasting 4-8 times long new un- 
protected parts oil-producing and re- 
fining equipment. Increased life results 
from wear and corrosion resistance 
nonporous nickel-base alloy (Alloy No. 
containing chromium and boron) sur- 
face applied the process. Physical 
properties No. include high resist- 
ance abrasion, corrosion and galling, 
good impact resistance and excellent 
red hardness. While its plastic range 
1,850-2,050°F, No. will bond 
steels, stainless steels, some cast irons 
and some copper alloys without flowing 
losing its shape. Typical applications 
are given. 7233 


5.4 Non-Metallic Coatings 
and Paints 


5.4.2 

The Strengthening Effect Porcelain 
Enamel Sheet Iron Indicated 
Bending Tests. Bryant. Ferro 
Corp. Paper before ASTM, 56th Ann. 
Mtg., Symposium Porcelain Enamels 
and Ceramic Coatings Engineering 
Materials, Atlantic City, July 1953. 
Am. Soc. Testing Materials, Special 
Technical Publication No. 153, 87-92 
(1953). 

Load deflection data, obtained load- 
ing arm attached flat enameled 
sample, indicate that the load supported, 
before exceeding the yeld point, 
greatly increased the enamel applied 
the compression side, although de- 
flection the yield point not changed; 
that enamel applied the tension side 
produces slight increase load sup- 
ported before exceeding the yield point, 
and definite decrease deflection with 
thick coatings compared thin coat- 
ings uncoated iron; and that the load 
and deflection changes with enamel 
both sides the iron are predicted 
combining results indicated above. 
Porcelain enamel will produce stiffen- 
ing effect strengthening effect, with 
the most significant increase occurring 
when the enamel located com- 
pression area. 7424 


5.4.2 

Barrows Develops New Porcelain 
Enamel for Aluminum Industry Use. 
Am. Metal Market, 61, No. (1954) 
Jan. 

The Battelle Memorial Institute and 
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Barrows Porcelain Enamel Company 
have jointly developed 
porcelain enamel for use protective 
coating material for iron and steel equip- 
ment exposed corrosive chemical at- 
tack hot liquids and gases tem- 
peratures ranging 1,400°F. Although 
instigated the needs the aluminum 
industry (especially extend the life 
iron pipes and thermocouple protection 
tubes used aluminum and aluminum 
alloy baths) this development may 
useful chemical, zinc, lead, and mag- 
nesium processing 

7443 


5.4.2, 6.4.2 


Vitreous Enamels Aluminum. (In 
German). Aluminium, 29, No. 200-202 
(1953) May. 

Composition and fabrication fritted 
enamels, applicability, materials, pre- 
treatment, enameling process, character- 
istics and applications. Photographs, 
graphs. 


5.4.3, 8.4.3, 2.2.3 

Monolithic Linings for Refinery Serv- 
Ref. Co. Paper before ASMA, 8th Pet. 
Mech. Eng. Conf., Houston, Sept. 1953. 
Petroleum Refiner, 33, No. 167-172 
(1954) March. 

Data and information developed from 
experimental work and field installations 
monolithic linings vessels and lines 
handling catalyst and hydrocarbons 
high temperatures are presented. Carbon 
steel used many installations for 
the shell vessels and lines with T-head 
studs having 18-8 chromium-nickel stems 
and carbon steel plates. Both insulating 
and refractory concrete are used. Test 
strips Monel, various stainless steels 
and carbon steel were placed the 
corrosion test nozzle 140 day test. 
Corrosion rates are tabulated. Graphs 
and 7463 


5.4.5 

Zinc Oxide Latex Paints. 
Official Digest Federation Paint 
and Varnish Production Clubs, No. 344, 
643-645 (1953) Sept. 

Results have shown that zinc oxide 
can used successfully small amounts 
latex paints promote non-yellowing 
properties with loss shelf stability. 
Only one type acicular zinc oxide 
was tested, but the author considers 
that many commercial zinc oxides would 
also 7432 


5.4.5 


Use Silicones Indus- 
try. CANNEGIETER. Verfkroniek, 26, 
No. 112-117 (1953). 

review with twelve references, cov- 
ering the use silicone oils anti- 
floating, anti-foaming and water-repellent 
agents and silicone resins and silicone 
alkyds heat-resistant 


5.4.5 

Porosity Paint Films. Water Va- 
pour Adsorption and 
Ind. Eng. Chem., 45, No. 426-428 
(1953). 

Values for the critical pigment vol- 
ume concentration four pigment/ 
binder systems are estimated from curves 
obtained two ways plotting either 
vapor permeability roughness factor 
against pigment volume concentration. 
concluded that increase po- 
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permeability near the critical pigment 
volume 7511 


5.4.5 


Mechanical Properties Paint 
Films. Official Digest 
Federation Paint and Varnish Produc- 
tion Clubs, No. 346, 751-774 (1953) Noy. 


Discusses effects temperature, hu- 
midity, and pigment particle size and 
shape structure and strength. Graphs, 
photographs, tables. 
BTR. 7516 


5.4.5 


Lead Cyanamide Paints. Engineering, 
175, 314 (1953); Brit. Shipbuilding Res. 
Assoc., No. 323 (1953). 


photomicrographs, given the prop- 
erties lead cyanamide paints which 
have been developed Germany and 
which show favorable protective, spread- 
ing and drying characteristics. Lead 
cyanamide now obtainable Great 
Britain, and present used not only 
for rust-protective priming paints, but 
also for special primers railway car- 
riage and coach building and other ap- 
plications, and for finishing coats 
various types.—RPI. 7474 


5.4.5, 2.2.2 


Atmospheric Exposure 
Zinc-Rich Polystyrene Paints. 
Mayne. Iron Steel Inst., 176, Pt. 
143-146 (1954) Feb. 


Atmospheric exposure tests Cam- 
bridge indicated that single coats 
zinc-rich polystyrene paint can protect 
rusty surfaces, since specimens were 
good condition after nearly four years’ 
exposure, provided that the rust was not 
more than months old. Variable re- 
sults were obtained when the rust was 
older. Steel specimens initially carrying 
mill scale and weathered for short pe- 
riods tended break down locally, but 
after nine months’ weathering they be- 
specimens. With all the paint systems 
good protection was obtained rusty 
surfaces only when painting was done 
summer. This seasonal variation 
attributed atmospheric pollution, 
lustration, 7266 


5.4.5, 2.3.5, 2.3.7 


Electrical Measurements the Study 
Immersed Paint Coatings 
Comparison Between Capacitance 
and Gravimetric Methods Estimat- 
ing Water-Uptake. AND 
don), Pt. 62-72 (1954) Feb. 

Capacitance method evaluating the 
water-uptake paint films gave for 
several paints and media applied 
nickel base and immersed sea 
values agreeing with those obtained 
the gravimetric method; for other paints, 
the values obtained the two methods 
differed markedly. Theoretical 
erations show that such differences 
dicate, general, type water dis- 
tribution within the 
considerably from the random, uniform 
distribution assumed calculating the 
capacitance values. Several types dis- 
tribution are discussed. Method can 
used for routine testing the 
uptake paints only type paint 
known give good agreement 
the two methods. Illustrations, 
dix, 
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Air conditioner parts production line 
atY ork Corporation, ork, Pa. Roxaprene, 
based Parlon, covers unusual 
shapes, all different, with tough, corro- 
sion-resistant coating single pass 
through 2000-gallon dip tank. 


Where production conditions demand air 
dry low bake schedules, Interchemical 
Corporation, leading producer 
conditioning finishes, recommends Roxa- 
prene*. Roxaprene, based Parlon 
(chlorinated rubber) possesses outstand- 
ing corrosion resistance speeds finish- 
applied flow-coat, dip, spray. 
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...Corrosion-resistant 
without drips 


There good reason for the growing 
use Parlon finishes air-conditioning. 
Resistant alkalies, acids, salt spray and 
chemicals, Parlon finishes dry fast and 
stay on, providing excellent adhesion 
steel, zinc, magnesium aluminum. 
Parlon finish for your product spells ease 
and economy application, and long 
satisfactory service life. 


Cellulose Products Department 
HERCULES POWDER COMPANY 


999 King Street, Wilmington 99, Delaware 


*Roxaprene trademark Interchemical Corpora- 
tion, Finishes Division, West 44th Street, New York. 
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5.4.5, 3.5.9 


Silicone-Aluminium Paints Stretch 
High-Temperature Life Steel. 
AND Horner. Materials 
and Methods, 38, No. 114-116 (1953) 
September. 


The use aluminum pigmented sili- 
cone coatings helps manufacturers 
high-temperature equipment extend its 
life, cut costs materials and fabrica- 
tion, and conserve strategic materials. 
Tests show that silicone-aluminum 
paints withstand any temperature con- 
dition where structural considerations 
permit the use mild steel, the steel 
being the limiting factor. Evidence in- 
dicates that stainless steel parts also 
need silicone-aluminum protection 
they are used continuously the 
1400° 1600° temperature range. 
Above 1600° F., discoloration the 
coating occurs, but minimum oxida- 
tion results, Pictorial and graphic illus- 
trations are 7407 


5.4.5, 4.6.11 


Effect Rust and Environment 
Mayne. Iron Steel Inst., 176, Pt. 
140-143 (1954) Feb. 

previous publication was shown 
that paint films containing percent 
zinc dust were capable affording 
cathodic protection pickled steel sur- 
faces when immersed sea-water. The 
present paper shows that these films can 
also protect rusty surfaces against cor- 
rosion sea-water rain-water. Rusty 
surfaces vary and this conclusion should 


not applied all types. Soc. 
Chem. Ind., 66, No. 93-95 (1947)]. 
—BNF. 7265 
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5.4.5, 8.5.3 


Chlorinated Rubber. Chem. Eng., 61, 
No. 150, 152 (1954) April. 

Unmodified chlorinated rubber coat- 
ing, known Erchlor 1$00, recom- 
mended for use brown stock washers 
pulp mills, pumps and motor bases 
and for outside structures and machin- 
ery. Coating withstands the severest 
corrosive conditions. easy apply 
brush can thinned for spray 
7520 


5.4.7 

From Hot Spray Airless Spray. 
James Ind. Finishing, 30, 40, 
42, 44, (1935) Dec. 

Discusses role paint heaters hot 
spray painting. Describes development 


and advantages airless spray process. 
7408 


5.4.7 

Spray Equipment. WILLIAM 
Ind. Finishing, 30, 26-28, 30, (1953) 
Dec. 

Discusses spray guns, circulating paint 
systems, hose, hose connections, and 
spray booths. 7390 


5.5 Oil and Grease Coatings 


8.5.3, 5.8.2 

Inhibitors. Corrosion Technology, 
No. (1954) April. 

essential that the chromium- 


plated drying rolls used paper manu- 
facture for the production high-gloss 
stock should kept brightly polished 
and free from pits. Armour Co. Ltd., 
claim that Duomeen has proved 
excellent inhibitor for the chro- 
mium rolls while they are storage. 
The chemical dissolved light oil 
and the rolls coated with the solution. 
added corrosion hazard overcome 
sulfuric acid fumes. The Duomeens are 
phatic diamines with both secondary 
and primary 7521 


5.8 Inhibitors and Passivators 


5.8.2 

Lubricator Combats Corrosion. 
Oil, 136, No. 204 (1953) June. 

Simple device made scrap material 
used inject caustic soda other 
inhibitors the gas line. the point 
injection, skid-mounted vessel 
set the inhibitor will 
gravity into the lease line. Two copper- 
tubings are used that the pressure 
can equalize the vessel and the force 
gravity can cause the inhibitor run 


into the 7364 


5.8.2, 5.8.3, 5.4.5 


The Role Corrosion Inhibitors 
General and Their Application Paints 
(Holland), 26, No. 11-13 
(1953). 

After short description the elec- 
trochemical character the corrosion 
process, different theories the influ- 
ence and action inhibitors are given 
and the importance using anodic and 
cathodic inhibitors for the preparation 
anti-corrosive paints (lead oxide, 
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5.8.2, 4.6.1 

Corrosion World Oil, 136 
No. 310 (1953) April. 

Gypstone Water-Treet scientific 
blended process phosphate chemicals 
used the treatment overcome cor- 
rosion and precipitation 
without harmful effects the water 
equipment. Water-Treet has been used 
for treating gypsum conditions such 
hydrogen sulfide, calcium sulfate, mag- 
nesium carbon conditions 
others. additive drilling mud 
which will retard corrosive conditions 
after casing set. Mfd. Midland 
State Chem. Co., 7274 


5.9 Surface Treatment 


5.9.2 

Stripping Phosphate Coatings. 
Finishing, 51, No. 58-63 (1953). 

solution containing oz. sodium 
hydroxide, oz. sodium cyanide, and 
oz. sequestering agent (tetra sodium 
ethylenediaminetetraacetic 
gal. has been found effective for strip- 
ping phosphate coatings. Iron and 
phosphate coatings are removed 
simple immersion room temperature; 
manganous orthophosphate coatings 
cathodic operation 160° (70° 
The efficiency the stripping was eval- 
uated, using radioactive com- 
paring counting rates before 
stripping. The solution may used re- 
peatedly, and the etching metal dis- 
solution which occurs with the more 
commonly used stripping baths avoid- 


ed. deleterious effect the re- 
phosphating efficiency after stripping 


was encountered, but was found that 
reduction the corrosion protection, 
measured salt-spray tests, may 
encountered the case the man- 
ganous orthophosphate 


7515 
5.9.2, 5.3.4 


Cleaning and Preparation Metals 
for Electroplating, Part VI. Sensitivity 
Degreasing Evaluation Tests. 
Linrorp AND Plating; 
40; Nos. 489-496, (1953) 
May, June. 

The sensitivities various degreasing 
evaluation tests are compared and placed 
the following order merit: atom- 
izer, fluorescent dye, 
potassium ferri-cyanide paper and cop- 
per sulfate dip. shown that sensi- 
tivity correlates with oil-spreading rates, 
that wetting determined the num- 
ber molecules present rather than 
the mass thickness the film, and 
that with mineral oil/fatty acid mixtures 
wetting not additive property. The 
effect surface preparation wetting 
reported. The results are correlated 
with experiments Langmuir-Blodgett 
multi-layers and dropwise condensation 
7373 


(Pickling) Inhibitors for Metal Finish- 
No. 65-68 (1953) Sept.; Metal 
(London), 83, No. 21, 421-422 (1953) 
Nov. 20. 

Mechanics scale removal, reasons 
for using inhibitors, types inhibitor 
and their actions, use phosphoric act 
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Trade Mark 


Ucilon Protective Coatings 
solve many problems 


variety Ucilon* Protective Coat- 
ing Systems, using either air-drying 
baking coatings are available handle 
problems that cannot solved with 
plastisols. Applied like ordinary paint, 
Ucilon Coating Systems resist the same 
corrosives plastisols and even some 
that plastisols not withstand. The 
line includes systems based 
phenolic, chlorinated rubber and other 
chemical resisting coatings. Detailed 
information provided Bulletin 


*Trade Mark 


Four types drum linings 
handle most needs 


Protection against drum corrosion and 
contamination product being ob- 
tained many major steel drum sup- 
pliers four basic types Unichrome 
Drum Linings. 

These include: (1) Phenolic base 
linings which are well suited for pack- 
aging solvents, oils, acid products and 
are used extensively shipping deter- 
gents, (2) epoxy resin base lining 
that not only gives essentially the same 
chemical resistance the phenolics 
but also better flexibility and alkali 
resistance. (3) Vinyl base linings which 
are used effectively for packaging foods 
well caustics, latex, potable min- 
eral oils and the like. (4) Plastisol 
drum linings which resist wide range 
products and are good for multiple 
trips. 


Bulletin DL-2 gives you more details. 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, N. Y. 

Detroit 20, Mich. Waterbury 20, Conn. 

Chicago Los Angeles 13, Calif. 
Canada: 

United Chromium Limited, Toronto Ont. 
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for 


New corrosion-control 
provided spraying-type plastisol 


Unichrome Series 5300 Plastisols protect 
equipment with single coats mils thick 


These fume control ducts, better equipped to resist corrosion, typify 


the large areas which can now protected with Unichrome Plastisols. 


metal surface that can 
sprayed and uniformly baked 
can now protected against severe 
corrosive conditions with plas- 
tisol. Development Unichrome 
Series 5300 Plastisols, the first prac- 
tical sprayable plastisols, offers engi- 
neers the solution many chemical 
corrosion problems. 


UNUSUAL PROTECTION 


Unichrome Series 5300 Plastisols 
have many advantages over ordinary 
They offer continuous, 
seam-and pore-free protection 
against wide variety corrosives, 
including acids, alkalies, water, salt 
solutions, oxidants, reducing agents, 
and many others. They level surface 
irregularities and provide substan- 
tially greater protective film thick- 


ness, impor- 
tant coating surfaces that are not 
smooth. 5300 Plastisols are resilient, 
resist abrasion, chipping and crack- 
ing. Single coat dry film thicknesses 


ASSISTANCE SOLVING PROBLEMS 


United Chromium, with its un- 
equalled experience the plastisol 
field, provides detailed 
tions solving corrosion problems 
with plastisols. Interested engineers 
need only provide details their 
problems. The company can also pro- 
vide the names coating specialists 
qualified apply plastisols your 
equipment. 

More information about Unichrome 
Series 5300 Plastisols may ob- 
tained sending for Bulletin VP-1. 


\ 

Craw 


5.9.3 


Barrelling. Aircraft Prod., 16, No. 
44-51 (1954) Feb. 


Development process for surface- 
finishing and burr-removal 
tirely automatic continuous action 
between the part and mass abrasive, 
polishing, particles, Among the proc- 
esses that can carried out the 
barrel are grinding, precision deburring, 
descaling, radiusing, deflashing, stress- 
raisers, surface finish, polishing and 
bright-honing, and coloring. Chips, com- 
pounds, pre-barrelling finish, operation 
times, deburring and tooling large 
components are considered. Photo- 
graphs and diagrams.—INCO. 7451 


5.9.3 


Where Shot Peening Can Used 
Methods, 38, No. 110-113 (1953) 
Oct. 

Shot peening was first developed 
improve the fatigue life springs but has 
now been used for other purposes, e.g., 
straightening and forming, decreasing 
stress corrosion cracking, reducing slight 
surface porosity die castings and test- 
ing quality plating 7478 


5.9.4 


The History Phosphatizing. 
Finish, 11, 45-46, 68-69, 
(1954) March. 

Historical discussion subject 
growing importance all manufacturers 


fabricated sheet metal products.— 
MR. 7304 
5.9.4 


Corrosion Testing Phosphated 
Steel. Anprews, CLARKE AND 
Loncuurst. Paper before Jt. Mtg. 
Inst. Metal Finishing and Corrosion 
Group, Soc. Chem. Ind., Oct. 19, 1953. 
Electroplating, No. (1954) Jan. 

Investigation included preparation 
steel specimens polishing, treatment 
processes giving medium weight and 
heavy weight phosphate coatings, and 
subjection outdoor exposure, salt spray 
and humidity tests. Wear and porosity 
tests were also carried out the phos- 
phate 7024 


5.9.4, 3.5.8, 6.4.2 


Action Ultrasounds During An- 
odic Oxidation. (In French). 
Comp. rend., 237, No. 
19, 1147-1148 (1953) Nov. 


causing aluminum leaf vibrate 
ultrasonic frequencies and the same 
time subjecting anodic oxidation, 
was noted that structure and properties 
the layer alumina formed are very 
different from those obtained absence 
ultrasounds. 7369 


5.9.4, 3.5.9 


Resistance Phosphate Protec- 

Armory, Springfield, Mass. 
Report No. SA-MR18-1026; ASTIA Doc- 
ument AD-14461, January, 1953, 


Panels WD1020 and WD1045 steels, 
phosphated with Type Class and 
Class (U. Army Spec. No. 57-0-2) 
phosphate protective finishes, were heated 
various temperatures 1400°F. 
and subsequently examined for weight 
loss and change salt-spray corrosion 

The Type II, Class finish (Parco 
Lubrite No. lost less than the 


278a 


coating weight when heated 300°F. 
for hours, whereas the Class coating 
(Parco compound) lost 3.6-7.3% 
the same conditions. Class coatings 
lost corrosion resistance after being 
heated only and should, there- 
fore, not used applications requiring 
exposure higher temperatures, where- 
Type II, Class coatings not be- 
gin lose corrosion resistance until 
temperature 400°F. reached. The 
Class finish was more resistant heat 
because the greater affinity and tighter 
bonding the water crystallization 
the phosphate 


5.9.4, 6.3.6 

Mechanism the Process Electro- 
polishing Copper Phosphoric Acid. 
FINKEL’sHTEIN. Doklady Akad. Nauk 
90, No. 823-826 (1953) June 

efficiency during polishing, and plotting 
polarization curves for various current 
densities. Suggested mechanism forma- 
tion cupric oxide, followed its dis- 
7468 


5.9.4, 6.4.2 

New Aluminum Hard Surfacing Proc- 
ess Gives Hard, Abrasion Resistant 
Sanford Process Co. Western Metals, 
12, No. 53-55 (1954) Feb. 

New Sanford process produces hard 
surfaces aluminum: treating the 
aluminum alloys with specifically devel- 
oped process, oxide coating formed 
having thickness 10-100 times that pro- 
duced conventional anodic films. San- 
fordizing has broadened the use alu- 
minum alloys such extent that the 
dangers abrasion wear, galling 
seizing, atmospheric corrosion (inter- 
granular, pitting galvanic), and lack 
electrical insulation are practically non- 
existant. Table gives results fatigue 
and tensile tests. Dev. Sanford Process 
Co., 7254 


5.9.4, 6.4.2 

Colorless Oxide Coating for Alumi- 
num and Aluminum Alloys. Machinery 
(N. Y.), 60, No. 206 (1954) Feb. 

Substantially colorless oxide coatings, 
produced aluminum and its alloys 
means the Anonizing process, and de- 
veloped the Colonial Alloys Co., have 
good corrosion resistance and increased 
abrasion resistance. Production this 
coating involves steps—cleaning the 
work, immersing Anonizing solu- 
tion, and 7262 


5.10 Other 


5.10 

Casting Impregnation Process Pre- 
vents Corrosion. Machinery, 59, No. 12, 
191 (1953) August. 

Polyplastic “MC” process used for 
the impregnation castings make 
them impervious the corrosive attacks 
non-inflammable hydraulic fluids 
well insure the elimination micro- 
porosity. The process has 
recently impregnate mortar shell cast- 
ings. Announced Polyplastex Inter- 
national Corp., 7356 


5.10, 6.7.2 

Impregnation Powder Metallurgy 
Parts Improves Corrosion Resistance. 


Am. Metaseal Mfg. Co. 


ENGINEERS 


Steel, 133, No. 122-123 (1953) July 

Sintered metal powder parts give im- 
proved corrosion resistance impreg- 
nated, prior plating, with thermo- 
setting polyester type resin, which 
inert, noncorrosive and resistant acids 
alkalis, salt water, alcohols, glycols, gases 
and solvents, and withstands tempera- 
tures from —75 400°F. Method, de- 
veloped Metaseal Corp., fills voids 
permanently and invisibly that parts 
can plated with spotting 
out, freckling, blistering other cor- 
rosive reaction. 

7353 


EQUIPMENT 


7.4 Heat Exchangers 


7.4.2, 4.6.11, 6.3.6 


Rational Anti-Corrosion Measures, 
Corrosion Condenser Tubes. 
2593-2596 (1953) April. 

The mechanism corrosion copper- 
nickel water condenser tubes, the im- 
portance the location the anodic 
surface relation the cathodic, cor- 
rosion deposits, corrosion causing the 
formation copper chlorides are dis- 
cussed. The factors influencing the cor- 
rosivity sea water for the tubes are 
noted, 6620 


7.4.2 

How Cured Condenser Tube Cor- 
rosion. Power, 97, No. 
78-79 (1953) Jan. 


condenser with steel tube plates holding 
aluminum-brass tubes metallic pack- 
ings caused electrolytic corrosion was 
solved copper bar connection. Micro- 
photographs corroded and partly cor- 


roded tubes are 6545 


Heating Tube Failures. Causes and 
Prevention. JoHN RUTHERFORD. 
Petro Proc, 62-69 (1953) Jan. 


Discusses material properties, furnace 
design, selection materials including 
carbon and molybdenum-nickel steel; 
service and inspections and failures from 
mechanical and chemical causes. Micro- 


graphs and graphs. 


7.5 Containers 


7.5.2, 8.3.2, 8.3.4 
Light-Metal Beer Casks. (In French 
and German). Fritz 
Suisse, No. 10-24 (1953) Jan. 
Describes corrosion-resistant casks 
manufactured 


7.5.2, 5.9.4 


Industry Gets Chemically-Clean Steel 
Drums. Age, 171, 100-101 (1953) 
Jan. 15. 

Reports that rust-inhibiting treatment 
previously used automotive and ap- 
pliance industries now applied steel 
drums. prefinishing stages, drums 
give better paint adherence and 
finish rust resistance. Residues and 
taminants are completely removed 
assure customers higher product 
purity. Photographs.—BTR. 
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7.6 Unit Process Equipment 


7.6.1, 8.8.1 

How Select Your Materials. 
Der Hoven. Chem. Eng., 60, No. 
202-208 (1953) 

Selection the right materials for 
chemical processing equipment dis- 
cussed, Factors involved include process 
conditions such composition, tem- 
perature, pressure and the mechanical 
and physical properties the material 
itself. Problems cited include the cor- 
rosion investigation Monel the 
presence mixture dilute hydro- 
chloric acid and chlorinated hydrocarbons, 
the investigation 18/8/molybdenum 
the presence sulfur dioxide and 
sodium chloride and the investigation 
aluminum-brass and low steel nitrogen 
atmosphere and diethanolamine solution 
containing hydrogen sulfide. Results are 


given table 6534 


5.8.2, 3.5.8 

Caustic Cracking Steam Boilers. 
Ratu. Paper before Soc. Chem. Ind., Cor- 
rosion Group, London, Nov. 20, 1952. 
Chemistry Industry, No. 25, 600-603 
(1953) June 20: 

Results investigation beginning 
1929 caustic cracking Babcock 
and Wilcox and Sterling and Ladd 
Belleville boilers the Gennevilliers 
power station indicated that alkaline 
phosphates protect boiler 
jected simultaneously substantial 
amount stress and the combined action 
caustic soda and silica. inferred 
from recent tests that ratio 
NaOH equal greater than unity 
necessary prevent caustic cracking. 
tables, 

6597 
7.6.4, 4.6.2, 5.7.1 

Proper Water Treatment for Pack- 
aged Boilers. Celco Labs. 
Power, 97, No. (1953) June. 

Damage combustion chambers 
caused scale and serious corrosion 
conditions developing from inadequately 
preheated deaerated makeup water 
used package boilers are covered. 
Methods presoftening make-up water 
with combination sodium-hydrogen 
zeolite softener and deaerating boiler 
feedwater plus sodium sulfite elimi- 
nate the last traces oxygen and the 
use various chemicals for internal 
treatment are discussed—INCO. 


1.6.4, 3.2.2, 3.5.8, 5.8.2, 4.6.2 
Caustic Cracking Steam Boilers. 
The Intercrystalline Corrosion Mild 
Paper before Soc. Chem. Ind., Corrosion 
Group, 20, 1952, London. Chemistry 
Industry No. 180-184 (1953) Feb. 28. 
ydrogen, precipitation, oxide film, 
mechanical 
theories intercrystalline corrosion are 
discussed. Caustic cracking 
cracking are compared. Author believes 
that nitrate cracks are intergranular, 
was stated that while true 
boiler failures are substantially inter- 
crystalline they always have some trans- 
crystalline Most acceptable ex- 
Planation caustic cracking boilers 
based the distorted nature fer- 
tite the region the grain boundaries. 
Inhibitors used for preventing caustic 
are quebracho for stationary 
boilers and waste sulfite liquors 
Graphs and 6441 
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SERVICE FOR SEVEN YEARS 
RESISTANT 
CORROSION! 


That’s the record these Saran Lined Pipes, Fittings and 


Valves used large company convey hydrochloric acid 


The seven-year record the above in- 
stallation tells you why it’s smart use 
saran lined pipe, valves and fittings for 
conveying corrosive liquids. 


The strong, corrosive-resistant lining 
this steel-clad pipe has eliminated costly 
shutdowns due corrosion. The joints 


Lined Pipe Company 
Michigan 
! 
saran lined pipe, valves and fittings. 
Title 
Company 
Address 

‘ 


SP-1168D-1 


you can depend DOW PLASTICS 


have remained airtight and leak-proof 
new. Its high pressure strength means 
greater safety, too, for there’s danger 
this pipe bursting. 


Installation was easy, also. Saran lined 
pipe can cut and threaded the field, 
without need special tools; and because 
rigidity, minimum structural supports 
are needed. 


your production operation requires the 
handling corrosive chemicals sol- 
vents, saran lined pipe, fittings and valves 
are your best answer. For further informa- 
tion contact your nearest Dow sales office 
write Saran Lined Pipe Company, 
Burdette Ave., Ferndale, Michigan. 


RELATED SARAN rub- 
ber tank lining Saran rubber molding 
stock Saran tubing and fittings Saran 
pipe and fittings. 


BTR 
6397 
ES 
279a 


7.6.4 

Boiler Scale Fuel Losses. 
Marine Eng. Shipping 
Rev., 57, (1952) July. 

The author gives the following rule 
for determining the fuel losses due 
scale boilers: “Multiply the square 
root the thickness the scale 
inches 48.” The result the per- 
centage fuel loss. For example, the 
scale thickness one-ninth inch, 
the square root one-ninth one-third. 
One-third 16. The fuel loss 
therefore percent. The surprising 
thing about this rule that shows 
rapid increase loss when the scale 
very thin; that the increase not 
directly proportional scale thickness 
but varies the square root the 
thickness. Thus, after thick scale 
once formed, little added thickness 
considerably greater thickness does 
make much difference. The impor- 
tant point therefore is: remove all the 
scale and then keep off. The foregoing 
rule based numerous carefully 
TIME. 5877 


7.6.4, 4.2.3 

Combating Boiler Corrosion. 
Tech. Rev., No. (1953) Feb. 

Wastage the external surface 
tubes where skin-metal temperatures 
above 1150°F was noted after the 
use South American oil, known 
contain sodium and high sulfur 
and vanadium, the mercury boiler 
the Hartford Light Co.’s South Meadow 
station. The tubes are Sircomo 
steel (5% chromium, 1.5% silicon, 0.5% 
molybdenum together with low carbon 
and nominal amounts manganese, sul- 

fur and phosphorus). Inv estigation 
showed that 25% chromium-i -iron and 
aluminum coatings held promise re- 
ducing corrosiveness. Putting the aluminum 
coating over the 26% chromium-iron 
coating seemed best results. 
Tube corrosion was lessened adding 
calcium soap derived from tall oil the 


6237 


7.6.4, 4.6.2, 3.5.8 

Boiler-Water Treatment Prevent 
Corrosion. Evans. Paper before 
Journees International d’Etudes des 
Eaux Chaudieres, Liege, 4-6, 


1953. Engineering, 175, 602-604 (1953) 
May 
preventing 


chemical destruction steel under con- 
ditions normal thermal operation 
chemical treatment boiler water. Sec- 
tions deal with fundamental principles 
involved attack the steel, effects 
oxygen, alkali and metallic copper 
(derived from condenser tubes other 
parts outside the boiler proper), main 
requirements for boiler water, action 
concentrated alkali metal, nitrate 
cracking and caustic cracking, avoidance 
caustic cracking, sulfate-ratio contro- 
versy and common features all types 
6326 


7.6.4, 4.6.2, 5.2.2 

Water Heater Corrosion Studies, With 
Especial Consideration Possible Bac- 
terial Influences. Roy Jr. San 
Diego Water Dept. Water Sewage 
Works, 99, 345-349 (1952) Sept. 

San Diego study the existence 
bacterial growth was consistently dem- 
onstrated galvanized steel hot water 

storage tanks, both the stored water 
(150 degrees and the active rust 
tubercles the tank walls. Cultivation 
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and identification these organisms 
was not successful. definite effect 
bacterial growth pitting was deter- 
mined. 

Two series tests were run, one for 
and one for months. The first 
series comprised three tanks containing 
respectively, untreated water, water 
chlorinated with and 
treated with ppm sodium carbonate 
giving 9.1. The second series 
comprised five tanks containing respec- 
tively, untreated water; water chlorinated 
with ppm chlorine and filtered; zeolite- 
softened water; untreated water 
tank equipped with magnesium-alumi- 
num anode and line-treated water (30 
ppm) having 9.1. The tanks 
were maintained 150 degrees and 
discharged about gallons water per 
hour. They were equipped with special 
observation taps for insertion metal 
and glass slides. attempt produce 
water for testing that would en- 
tirely free bacteria and other organic 
matter was not entirely successful. 

The most conclusive evidence obtained 
from the tests was that the magnesium- 
aluminum anode gave excellent protec- 
tion. Starting with water having con- 
ductivity 50x mhos degrees 
the alloy anode was still giving 
effective protection the 14-sq. ft. tank 
area after months. This cathodic pro- 
tection system operated reasonable 
cost with serious side effects, regard- 
less the many possible causes hot 
water tank corrosion. 

The zeolite-softened water contained 
few bacteria but time was com- 
pletely sterile. Although rust tubercles 
were small and scattered, the underlying 
pits were deep those the control 
tank 

Raising the did not eliminate all 
organic activity. did prove that corro- 
sion stops scale-forming properties are 
sufficiently increased. these tests, how- 
ever, the was raised such point 
that scale and sludge formation was ex- 
6692 


7.6.5, 8.5.3, 3.2.2 

Recent Work Evaporator Coeffi- 
cients the Concentration Waste 
Liquor. Snow. Univ. Maine. Paper 
before Research Day Program, Univ. 
Main Pulp Paper Foundation, May 15- 
16, 1953. Paper Trade J., 136, No. 23, 
(1953) June 

Serious pit corrosion the stainless 
steel vapor space, particularly where 
clad mild steel, was experienced dur- 
ing the evaporation the sulfite waste 
6494 


7.6.6, 8.5.3 

Soda Pulping. West Vir- 
ginia Pulp Paper Co. Paper Trade 
135, No. 20, 190-197 (1952) Nov. 

Many mills the kraft industry have 
gone stainless steel clad and stainless 
steel digesters. Even many these 
installations, the digesters, especially 
some the stainless steel clad digesters, 
showed signs pitting after short 
time. The addition small amounts 
sulfide have some instances decreased 
the life mild steel digesters. Experi- 
ments are now being conducted the 
use carbon brick and other special 


6665 


7.6.8, 8.4.3, 5.4.3 

Acidproof Cement Lining Halts Cor- 
rosion Vacuum Flasher Column. 
Oil Gas J., 51, No. 46, 255-257 
(1953) Mar. 23. 


Vol. 


Use acidproof cement lining 
solution serious corrosion condition 
encountered the vacuum flasher 
Shell Oil Co.’s Wilmington, 
California, refinery. The problem was 
primarily one high-temperature 


corrosion. The acidproof cement used 
called 6810 
7.6.8, 3.4.8 


Corrosion Pipe Still for Distillation 
Fuel Soc. Japan, 32, No. 310, 80-86 
(1953) Feb. 

The severe corrosion pipe still for 
tar distillation Kamaishi Iron Works 
has been reported. 

The authors describe the outline 
the installation and the corrosive condi- 
tions for each part the installation, 
The most severe corrosion was observed 
the heating pipes and the oil 
densing zone fractionating 
The cause corrosion seemed the 
presence anions with high concentra- 
tion ammonia liquor and tar. the 
protective measures, 
mium steel was adopted for heating pipes 
and packings fractionating columns 
and the shell fractionating 
was changed cast 6558 


7.6.8, 6.2.5, 8.4.3 

Feasibility Using Chromium and 
Oil Gas J., 52, No. 267 (1953) May 25. 

Approximate relationships between 
extra cost and extra performance 
chromium-nickel steels and some with 
molybdenum, using petroleum refinery 


stills are tabulated. 6428 


7.7 Electrical-Telephone and 
Radio 


Effect Corrosion and Growth 
the Life Positive Grids the Lead- 
Acid Cell. Naval Research 
Lab. Paper before Montreal Mtg., Oct. 
26-30, 1952. Electrochem. Soc., 99, No. 
11, 467-471; disc. 471-473 (1952) Nov. 

Corrosion and growth several binary 
and ternary lead alloys were measured 
under various conditions. Tin additions 
were found have positive effect 
slowing corrosion rates. Small amounts 
third element may added the 
tin alloys increase tensile strength 
without increasing corrosion rates. 
empirical relationship between growth 
and tensile strength shown. 
plate grid growth correlated with 
capacity-life data for cell having 
antimonial grids. Graphs, tables and 


7.10 Other 
7.10 


Corrosion Problems Fire 
tion Technique. (In German). 
Werkstoffe 
No. 123-128 (1953) April. 

fire extinguishers etc. After 
consideration fluids etc. and 
used, deals with corrosion arising from 
wrong container material bad 
from unsuitable surface and finish 
containers and from corrosive extinguish 
ing fluids. Special reference 
urethane lacquers for interiors. 
BNF. 6615 
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Unfortunately there police force powerful enough catch thief corrosion 
millions dollars annually are usurped from the unsuspecting. But HARCO 
ENGINEERS daily defeat electrolytic corrosion underground underwater structures. 


HARCO JOB-ENGINEERED SYSTEMS provide all necessary testing, drawings, 
materials and installation well maintenance performed experts. 


HARCO INSTALLATION CONTRACTING completed customers specifications and 
covers much little the total job required. HARCO ready assist you the 
correct evaluation and solution your particular problems. 


MATERIAL AND SUPPLIES available from HARCO include the famous Harco air-cooled 
totally oil immersed rectifiers, built specific job needs G-E 

National Carbon graphite, treated-graphite anodes magnesium anodes Polyken 
polyethylene tape Cadweld connections for cathodic protection 
meters and copper sulphate electrodes for testing and other supplies necessary 
for cathodic installations. Stop the thief Corrosion Now! Specify HARCO... 
FIRST THE FIELD CATHODIC PROTECTION. 


Write today for catalog call MOntrose 2-2080 


THE HARCO CORPORATION 
BROADWAY CLEVELAND, OHIO 


6003-HC 


and 
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INDUSTRIES 
8.1 Group 


8.1.3, 8.1.1, 5.8.2 


Operation, Maintenance Air Con- 
ditioning. Heating, Pip- 
ing and Air Conditioning, 25, No. 136- 
139 (1953) Jan.; disc., No. 69-70 (1953) 
Feb. 

Program followed the Naval Ord- 
nance Lab. for the air conditioning and 
refrigeration system discussed. Freon 
and Freon are used refrigerants. 
Use sodium bichromate inhib- 
itor corrosion considered. Photo- 


6413 


8.1.4, 7.2, 6.6.5 


Installing Prestressed Concrete Pip- 
ing for Water System. Dewey. 
Heating, Piping, Air Conditioning, 24, No. 
98-99 (1952) June. 

Describes the water supply system 
for Groton, Conn., which includes 
miles 20-inch prestressed concrete 
piping. Cast iron mains are used and 
cast iron piping installed the plant 
itself. Stainless steel perforated lines are 
employed the filtration tanks, avoid 
troubles from corrosion plugging the 
perforations.—INCO. 6400 


8.1.2, 6.4.2 

Aluminium Roofing and Roofing Chan- 
nels Have Shown Good Serviceability 
for Over Years. Aluminium (Ger- 
many), 29, No. 1/2, (1953) January/ 
February. 

cupola with finial and some flat 
roofs the new school building 
Toging/Inn were covered with pure 
aluminum, 0.75 mm. thick, 1931. The 
roof became grey after few years. The 
municipal administration Toging/Inn 
reported damage other than few 
small leaks due the effects cement 
mortar after years service. Until 
1928, the roofing and refuse channels 
furnace and other plant buildings 
the Vereinigte Aluminiumwerke were 
manufactured from galvanized iron no. 
19-18 (1.00 1.12 mm. thick). Due 
effects fluoride containing waste gases 
the aluminum-electrolysis, the roofing 
and refuse channels had replaced 
approximately every years. trial 
with aluminum channels, however, has 
proved successful. 1945, 3,900 
roof channels and 675 waste pipes 
were gradually replaced aluminum 
channels and aluminum waste pipes. 
Very rarely small repairs had 
undertaken, which were due mechani- 
cal damage and insufficient insulation 
joints with iron. The oldest channels 
have been service for years. After 
1945, another 500 roof channels, 
420 waste pipes, 550 sq. roof 
coverage, 2,200 gutter and tension 
joint sheets were installed the plant. 
6257 


8.2 Group 


8.2.2, 5.2.1 


Davis. Montana Power Co. Paper before 
Motor Vehicles Corrosion Conf., AGA 
Distribution, Chicago, April 13-16, 1953. 
Gas Assoc. Monthly, 35, No. 23-25 
(1953) May. 

Electrolysis leaks and pitting soil 


corrosion the distribution system 
Montana Power Co. led the 
tion cathodic protection. 
tection was applied, only two leaks 
occurred, None the mains had 
replaced. 6476 


8.3 Group 


8.3.3 


Pipe Line Milker and Bulk Handling 
consin. Paper before ASAE, Ann. Mtg, 
June 1952, Kansas City, Mo. Agr. 
34, No. 157-158 (1953) March. 

Investigation the Wisconsin Agri- 
cultural Experiment Station, coopera- 
tion with the Steel Corp., the 
various phases bulk-milk 
the pipeline milking system, stainless 
steel piping 6600 


8.5 Group 


8.5.3, 8.8.1 


New Field for High Vacuums. Chem, 
Eng., 60, No. 134, 136-137 (1953) June. 

High-vacuum concentration now be- 
ing considered for use heavy chemical 
and pulp processes. Low temperatures 
cut down corrosion and limit scaling al- 
lowing use cheaper materials con- 


8.9 Group 


8.9.3 


Corrosion Protection for New York 
dated ‘Edison Co. Inc. Paper 
before AGA, Distribution, Motor 
Corrosion Conf., Philadelphia, Apr. 
10, 1952. Gas, 28, No. 44-46, 37-41 
(1952) June, July. 

Article details steps taken the five 
New York co-operating utilities 
guard the mains which 
gas from Texas. After investigations 
had been made, was decided use 
completely coated main and also 
stall magnesium anodes for protection. 
Results the electrolysis surveys, which 
were made after installation, 


8.9.3 

Plans and Design for Construction 
1700 Miles Overland Pipe Lines. 
Gas Pipe Line Co. Oil Gas J., 51, No. 
116-117, 121 (1952) May 12. 

Engineering and operating groups 
share equally the responsibility plan- 
ning this system new 
discussed the routing, ditching, welding 
procedures, protective coatings, installa- 
tion, flow and corrosion control and 
river crossings. asphalt mastic pro- 
tective coating was used across swamps 
and marshes while prime coat, hot 
enamel and wrappers were used 
other sections, Corrosion control 
obtained with selected pipe-lined coatings 
protection units rectifier type. Coating 
specifications the 20-inch river lines 
called for coal-tar primer, coal-tar enamel, 
Fiberglas, felt wrapper and additional 
protection consisting either slats 
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CALGON* 


Costs mount when corrosion appears cooling and 
process water systems. Equipment damage, down- 
time for repair and replacement and slowed-down 
production are the usual result. 

Corrosion Control with the remedy. 
Calgon Engineering Service puts your disposal 
years experience the successful protection 
cooling and process water systems practically 
every kind industry. The Calgon engineer’s rec- 
ommendations provide protection for the entire 
system, from cooling towers right through. 

letter phone call will put the accumulated 
experience the Calgon organization work 


for you. 


*Fully licensed for use under Patent 2,337,856. 
the Registered Trade Mark Calgon, Inc. for its 
sodium phosphate glass (sodium hexametaphosphate) products. 


CALGON, inc. 


SUBSIDIARY HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
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THE ANSWER 


your 
CORROSION PROBLEMS! 


able casing end seal which answers the prob- 
lems that have confronted the corrosion engi- 
neer for many years. Pictured the right 
typical installation UNIVERSEAL made 
line near Livingston, Texas. The top picture 
shows the completion the UNIVERSEAL in- 
stallation and below the final operation 
the placement the Rock Shield around the 
joint protection from the replacement 
backfill. 


UNIVERSEAL FEATURES: 


The casing does not have round (it can 
egg pear-shaped) for the seal fit. 


The Pipe does not have centered the 
casing and movement the pipe not 
break the seal. 


welder, skilled labor special tools are 
necessary. 


UNIVERSEAL definitely seals off, mud 
water can enter the annular space; and 
since there metal involved, the insula- 
tion between the pipe and casing in- 
definitely preserved. 


FOR FURTHER INFORMATION 


The 


SEE YOUR NEAREST B-K REPRESENTATIVE 


are 
ties 
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Sart 

FOR FULL INFORMATION WRITE, WIRE TELETYPE (HO-561) 


Steel Company 
Weirton, West Virginia 


Division National Steel Corporation 


Durcopumps handle the severely cor- 
rosive tin plating solutions Weirton. 
These DuPont halogen solutions with low 
and containing fluorides are continu- 
ously circulated from collecting tanks 
plating trays Durimet Durco- 
pumps, which are completely insulated 
from stray currents. Weirton also uses 
Durco transfer pumps, filter pumps and 
sludge pumps. 

Weirton Steel Company, division 
National Steel Corporation, operates the 
world’s largest single tin mill. The strip 
the lines moves fast 2000 feet per 
minute. example Weirton thor- 
oughness the ability plate different 
thickness each side the strip best 
meet customer requirements. 

Durco products have been the answer 
thousands tough chemical service 
problems. Maybe can solve yours. 
Write for Catalog call the Durco 
engineer your area. 


% 


Number line Weirton. Durcopumps 
are available twelve standard alloys 
supply heads 240 feet and capaci- 


ties 2000 G.P.M. 


THE DURIRON COMPANY, 


7 


Standard Devran Chemfast painted samples were im- 
mersed the following corrosive reagents for the periods 
noted. Check them carefully. 


Time end test 
Reagent failure 


Hydrochloric Acid, 18% days—no failure 


*Created Devoe—originators Epoxy resin finishes. 


Devran Chemfast backs its extraordinary acid, alcohol 
and alkali resistance with equally spectacular durability. 
Devran-coated surface will resist abrasion, cracking and 
chipping like other resin. Devran Chemfast contains 
100% Epoxy resins the correct grade for fast, easy applica- 
tion spray brush and for fast air-dry. Specify 
Devran Chemfast 600 for interior and exterior work, Devran 
Chemfast 500 for interiors where great abrasion solvent 
resistance required. 


One 


even 


Fast drying 


will pay you rite wire for complete 
information Devoe’s Devran Chemfast Finishes. 


ventio 
Easy, con 


